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siti 
(649Ke-2)=0 ecriae uing mipiction fame 
23-0 or x-2-0" ifub-O,thenaOor 
oo 
ny-a=8 
yf) S-0 sttrctY fombotk des ofthe oqation 
(yeni 9-0 ung mabipistion Fame 


Wri-0 oe y- SD 


ys 


Sole each ofthe fllewing esuations 
a) sire) 5 () 1 y)-2 


@ on-a- to aer-tonn 


foe Mathematical fallacy 2= 72 


Soppese ay 
oes Basy _—spiybys 
af yoay—yt_ rac from bh is ofthe equation 

(ete aye fasorwe 


Die eh es se equton bys y 


“S21 vide oth ste ofthe uation By» 
‘What evra intheabone step 


23 puro carer 


CAD 


ications of quadratic equations in mathematical problems 
in real-world contexts 


Finding two numbers given thei um 
Worked “Two canecute postive od amber ae such tha the un ofthe guar 3 ind the 
‘wo number, 


5 ee 
tthe sme number be. 
“henthenemamscotve dd numbers 42 
EGF 130 
poracnty 
paren 
“tae 050 
neo 
-7a0 ar 249-0 
Xo7 oe x Pirectad sie > 0) 
Whens-7.802070 
<5 
+ the tun consecutive positive od numbers are 79nd 


Finding dimensions of rectangular garden 
Werrat the perimeter of etna garden 50 rad tare i150 Case the gh and 
mo thetweadh ofthe garden 


2(25-)=150 

ee) 
F251 0-0 
(19 15) 


"ekrphotareange sual 
chagh fpr Smanietatot peas, SNM 


arene Or Og 


as ae Seve 


1. What do already know about he factosation of quadratic expressions that cul lp sole quae 
clio! 
‘2 Wharhave oan in his section that am sl unleaaf? 


Exercise 


Seveahof ie filo on © 5222 ie toingerstone 
foe 9-0) Hor) ~0 @ akan 
ee eed Sein 30 8 
wise i aemece © we neries 
Asstsi-0 ) Spy © np =t8 
feel: Pesta fe) 3° Sire1)-Tr+ 58 
Gigs bo ae a) 


Sake each ofthe long equations. 
GI Gm S)om-9)=0- ) (w-3)in45)=0 
(© Qs nipi2-9 Gq oA 5-0 
(@ G32 0 (9 (21 siar imo 


@ Wenn teotenamberan cetera 
thesuntrs dtene 


four times a woke number tsubtace om 
threetimes the square ofthe number, theres 1S 
‘obtained nd he mimber, 


Selec cc ofthe Elling etic. 
G@) Feuusezt-0  (h) Fe tneses—u 

(0 32 F uO (€) e209 B= 
2-9-0 1 9 121y-18-0 @ Twoeamseauive postive umber are sch that the 
‘dors state Be! sum oftheir squares 113 Find the so mambers. 


iermpst-0 @ Sy dert-0 


he ierenceberween two postive numbers is? 
and the square of er mim 8.209, Find he ten 


@ sr ech te torng equ. 


i Rinininininininininisigigigli 


fe 0G) ab a0 
(@ ie @ Bates o numbe ty he 

pr often i 
metro pare 


CE ee eer eee ee ete a ee e'e ae ee 


cc 


AB sore eatin +2 


° 
B Sare eno te fang ogo 
fife) see 


@ e509 @ 2a 


uso 


© Suvetiesguaton ae x 15-0 
(4) once, seve the equation 
3-3-5 


(0) Exphinaty 44 ofan rrelatne 


IB sikh tte fling tons 
wy ey 949-8)~6 


Lea 6 


(Be psec ofa cane camps mare 
sears 207. Hinde engin end he bah 
te carpe 


Averaged 70 Tg an 50 wide, 
suteunded bya concrete path af uniform with 
(Given hat the are othe path 91024 dhe 
wi te pat 


(hep sea hearing heh 
cCattangeurtre som mde on 
tet Cie i eo he ingle 
Dew ith wet 


(8 Apacotne cn ag ee 
‘earpiece tenon 
‘beta ant gare de 
pomettachog, 


@ Wigrsenesmint ssn wichrmee 
toon in Tenis pee cel 
‘Sirs ye anc ofan on etd 
frre taorae Teun ef ech volte cn 


ne. 


(qu Find he permet ofthe guar 


‘Nad all ran average peed of 2) kn 
for(e 3) houreand cyl aan aerae sped of 
(Gx 5) kmh fr hours She cover atl 
daunceof7tki, 

(Forman aqui in xand show that reduces 
(8 Sche theeqution 42 4 m=1. 

(au Find he ume tken fre entre ourney, 


@ sire reequoa ey 1291+ 4-0 erg 
yanumels 


ep eee sina eta che nginton 
2 geld 0 fndterlmetg 
Ca Hees, Sade ion te gon. 


Q sereineequnons 6-3-2 
© Wee (co ndnty ste et 


andthe remainder ex 3. Fad the possible vals 
ote 


cues om 


(¢ (Quadratic functions and graphs 


In Books] and, we learnt about 
+ lineerexpresons ofthe form ar +b) eg 24 | 

+ lear equations (the fans a+ B~0}e 26=1 =o 

+ ns fancons ofthe form y~ae + Beg, ¥~28 + 
Chapter and Section 21 of Wook 3, weave lac sbout 

1 quadratic exprestions (ofthe form a+ er. 0. = - 
1 Spahaic pion (ofthe farm as bre = Deg 20 == 
Jn chs secton, we wl ears abut quartic fonctions ofthe farm y=ae'+ i+) 


A. Quadratic functions 


[ESS ives | Relationship between area of square and it engtt 


Goto mat eusooncvavnssrezoricn heOKeadeontereandees the emey BR 
‘temple Aen of Square 


‘Arca off Square, A 
a 

fered le Ea 
coed ome tees 


a estes 


xed 


ig? 
de termpl the corm the pol Prepress the lng, x ula ure while they coordne of 
‘Peoposets area 4 unta Henc,P wll trace ou the raph of A~ 

‘Cckon each ofthe buon ‘Set 0, Secx~ Sew obma the goph of ~s¢and answer the following 


questions. 
AL, Fora ylue of; how many coresonding values ae thre le A~ the euaion of feta? 
2 What do you notice about the shape ofthe grap? Ist linear or nonlinear” Explain your ane. 


1 Hook >, we earn thar sanction ea redatioshlp beeen to varies aa such at every spec input x 
produce sa me aupaly 

rm the Leveson on page 32, we hae ere that or eery alo thee it exactly one creeping 
aloe of ar 2 ethe equation fa fonction Since va qeeatcexpetion, As theeqution ofa 
peta ection. 

In ook, we alo kart thet raph liner factions are ght lines From he lnwetipation om page 32, 
hive serves thatthe prt of ud tons are no li Intact the raphe rf quadratic ncn Pelong 
to family of carves called parabola 


B. Graphs of quadratic functions 


Graphs of y. 
1 SS Se 
@ oe Oye 


2 Stay the rape ane anne cach ofthe fling quetons 
(a) Both graphs pus tog a particule pent the cocina aes. 
‘What re the nites point? 
(0) Sie theme high pint each pr 
(ht ggtceoperct ted cof eee Near, 
Hence, tate the eqation of then of symmetry of the sap 
(@) Which point onthe grap ls the ine metry pe thm? 


rom the above Investigation, we observe tha 


: 
z y 
line of pment cha masta pit 
yo = 
* le 
~ minimum point ~tine matey 
@ » 


coca exrgne wg t 


[pF inestnon | Graphs of quadratic netions y= ax? he © 


Goinmmateiiatincnnmaptiyatorsan tie QR etbegitantpete wom 
‘template "Graphsof Quadratic Functions 


Part sect fra of 

‘Adj the aloe of and oft. 

1 Increase the alr of Wat do you tice about the shape of heap? 

2. Decreae the value fw ht ennre that i ponte: Wht do you tee about the shape of the graph? 

EoD eee se ear tere eee Wiese we ee are ele 

44 Howrdors the aloe the shape ofthe pra? Wat happen whens potve and we i egaie? 

Part 2: et of ae of 

‘At the vale of and of to 1 

[5 ncreme the value of Wht you otc about the poi fhe graph? 

6 Decene thevalac of What dyn tice abt the anton af the raph? 

72 onthe ee ffi peti cf prog? 

Part: Quadeatic graphs 

‘8 Change the aloes of and cto obtain each ofthe qn graphsin Table? |. Complete the table The fst 
fone has ben don foro. 
‘Note An x latercept ero the x coedinate of apoio tnesection of graph withthe axis 


= ae ee a 


ae 
as | 
rs) 

yoab et 
eo 


Tblea 


ey en 


Som the nveiation on page, we serve that 


yeas thet 
where <0) 


in of yminctey 


» 


Finding coordinates of poins given sketch of curve 
Inthe gure, the curve y+ 3K Ieuts the caseat in pints A ad nd they ars at 
the pint C Calla the cooedinatesof A, Band C. 


When y=tha2 8-10-00 
(me 5)-0 


e200 oF 245-0 
or x 
‘Rim om he re mh we 
sthecenrinstesof A and Ware(-5, and (2.0) repectvety | Secweta erate 
Whens-0,9-0 13110 operate 
Snie 


= 
“the coordinates of Care (0,10) 


eens euronews gg! 


Worked 
Brame 


8 


Inthe ite curve y= 20 +46 cathe aie z 
attwo pains and & andthe ans at the pint C. + 
Find the condnates A, ane. 

/ 


—4a-¥—+ 


Drawing the graph of y=ue!+ ba +6, where a> 0 
‘he vaiable andy ae connected bythe uation y+ 2+ 2.Some values of sand the 
cotesponding vues fy re given in the tale 


is acc in 
gin i ea 
ener rer ranean 
oo Sharpens 
Ppeeeiconien 
Bacmcdran cs 
ee a ciccdeaaatuincin 
Pit cles oniceon tare 


(a) Whenx— 3,9 ~( 372203) +2 
? 


coer 


(© @ Wheax-23y-108 
(4) Wheny~s.<~ 2tor04 
(Qu) Stsizur value of) ~ 
Minimum yal fy ocurs when = = 
(4 “Theequaton a the lnc of smety ofthe pap is x= 


(Finder 
(0) Onashero raph ering lef 2omtorepeen tothe an Im 
torepmsent fulton ta yan dew she pages hei ee ts 

(6) Useyour gin pub) fd 
 Savaloely oben 1, 
(8) evalerolswey— 
(6) here yl he ot which ins 
(a) Setheequton the ine oft teh 


(3) On ashe ot raph paper. ings se o 2m 0 
‘eprset ton thes ivan em to epee 
{omeron he eon der the apa 1-2 
fe sees 

(0) Use yur raph npr (a oi 
(0) comnts oe aig in 


@ 


eon reteaate 
(0) 0) thecoortinatest ie tming pot ar(125, 102). Fanuc 
{i) eeguasonsfthclneofeymmey athe graphis Pamala 


(i) the equation ofthe linea epee afte graph. 


‘he variables xand y ae connected by the equation 7 
epg vals cleared fh, 


25 Some valves of rand the 


(a) Onasheecof raph paper using a sale of 2m to epreset 1 union the xan tom 
toroprocnt leniten te pars drow the gaphialp3-3s—20 fer-3a ed 


(@) Use your gph in pata) to ind 


(i) coordinates of the turning pot, 
(i) theegustion athe Woe aspmunery oFde graph, 


38 


. Applications of quadratic functions in real-world contexts 


Many real abject ad phenomena ate modeled ning quadratic anton. 
focexarmle do you know tht th ath abel stave thro the ait 
Solos the saps of quadratic carve? Thee are many ways to medal the path atthe | faces concn 
Tae ysupernpantnga oordinae system In Fig 1, mec ae atthe path see ee rl 
‘fib neta ante mld by iyeripesigsctorlinatesparm with ring, Haseeno 
thetimein eenndsaterthebal wists and bang he haght cfblim mereseemns pet 
shore the pit of ene secon 
oars oe ES a Speatuenaennae 


"Thebes ft curve that describes the pation ofthe bal t anytime xis the graph quads funciona show 


nig 26, Displaying the cooedites and the best ft cave ona graphing solvate asshown in ig 20, we de 
theequaion ofthe jth od te basta acy 10+ 08 + 0072 


‘srry lorother application we acl data aba! the variable intent aa ae fat ta mode the 
evo hese ables 


ae cages Gr 39 


Modeling of eal-world scenario sing quadratic Function and its graph 
Ken ola assert into tear och that he hgh, 
Earle ‘neues, ofthe bal fom the round can be modal by 
‘ha2?e~ 6c where ithe tent stance eel by 
the alin metres a 
(4) Ona seat of graph paper, wing scale of2cm to represent Zetia 


Armen thesmarrand 1 so ferepeen eee (9 taut 
Ricdewiegechedhcaceebed sas Abe 
() Use yoar graph in prt (a to nk mtn 
(Q). themanimunt gto the ball above th ground, ‘telnet ncn 
G2) Geeigil nce taney arte tesa ESN 
‘nts the round. 
“Solution 


@ Bo les)s 213] 415 
ofa [at] so [ar a2 as 


©) (Maximum hight ofall ~ 35m 
(i) Hono distance waved bythe ball oor rhs he ground ~ 45m 


1. Auto erie pears wn tet ft gh hme above 
frond ol canbe rmodled by 28+ 241 whee tet the oro 
‘Etre eld bythe some 
(2) Asin tha igh ofthe tower elie sh ht the i 
() Onasietofgnph paper wingascalsof em torprsen | monte xian 
‘emtorepeentS monte ais te ghar 42¢ 12 for 


149 = earoms ee aaa 


(©) Use your graph in par (0) x0 fad 
(the maximum eight ofthe tone sbove round level andthe corresponding, 
horizontal stance rv 
(i) the hriootal dance trae bene the sane its the gra 


ee re ee 
—TeT 
cere ee etch, 
iroretaeetentc tetecentectec Fare 
(9) Onastea ofgaphaper wing used ica Sembee eet 
‘represent 2 mon the xansand Scmto represeat lm Andote TNA ts aoe, 
Seer rs 
— 
(a ee racecatentinis 
Fel preven git of te rd wee rd 
Bee 


‘Masllling of real world scxnaria using quadratic func 
The height, y meres, ofan object pojced dieclyupwatde fa ground level ca be 
modal by y~a5t 56 ate fathe time a econds afer Iles: he ground. 
FEY) © Cate the nigt ft tjecs secnds ater ees ground 

(G) Aer how any second il he jet rhe the ground apn? 


9 en = 
armir 
ea ceipers cntesterxieeriegread apna 
i Sorcatrs 
eae 
fo marae cies 
Boo or Ft = 
heb wilt nae Yes, 
(REISE «1. te hcge y meres of mal roche ached dirty upward frm vel ground cin 


shemale by p= 96-4, where i the tne secede eri eaves the round 
(0) Find he beg ofthe ck 12 seconde afi eaves the ground 
(i) Aftor how many seconds llth rocket sre the ground gan? 


2 Anathletetheowsa avn arora ld the bei, mers of the eli bone 


gud ew, canbemadatedbyh~—Z (2 654. 200, wheressthehonoota 

stance fen the pin twas thre eee, 

(0) Whar does the valu or acs ~O meant 

(i) Dud th atl achieve ane personal essen tar his ecard sa horizontal 
Atisance of 0? 

(ti Pind the masons hegre nel reached ie i he ai 


=a oerene OO gy 


thissection? 


‘What do are know about nea funtion fm Hook 2 cat could hep me earn quad function in 


2 What re the similarities an ferences hetmeen ra. wor application of paatc oytins in Sesion 2.10 


and quadeaticrtians i Saton 22C2 


‘3 Whathuve arta thlssecton or chapter that Lam tl unclsr of 


ccs EN 


Inthe gue, the cure y= x +7» 6cutsthe 
aca two pls A and 3 andthe yanks the 
pola. Caeuate the nordinats of 4, Band C 


(© erates saad yae conned eequton 
yo Be K Someraloes and the 
apni lis of fare pe in 


BEEBEBEES 


(2) inde value ofa of. 
() Onashee of graph paper onnga sca of 
2emto represent I unton the eaxisand Tem 
tw rerewat 1 unto te yas dew the 
gphofy-a6 28 Sfor ssa=3 
(6) Useyour graph in port) tnd 
© thevales ale when y—3, 
(4) sheen value of. 
| @ Susetheesaation of ae ln of symmetry of 
the graph 


Qo oy 


© evn y comet yh ction 


y=2. Ax 285 Some aluesof sand the 
espondig alias yar glen ia thee, 


a[3[ [5,2 
wrlels|2;a[a 


(3) Findthe rave ot panda 
(0) Onasteetof gph paper log cle of 
2am wept uno the and om 
trpreent Lmiton the pans dra the 
aphoty=2-e- Def 4x22 
(6) Gseyour asin pa) find 
(0) ecoonats ofthe tring pone 
(3) theequtin athe neo pmmenyoF 
shear 


(B Thediagram shows thecurvey= 28+, 
(@)Thecurve cathe zie two pointe A aed 
‘Band he yar atthe pot C ind the 

‘oondnaes of, and 
"he point 13, lin on the cure. ind hae 
value of 


TAA AAA Annas 


See See a ete eee geen ey 


Bers (2 


"The vale and y are connected bythe equation 
yo10- x Some values of xand the 
cnrespnding wales of yar ven inthe tae, 


(a) con sect raph paper. wing ale of 
2emtorepeent 1 unit onthe wax and en 
toreptesent 1 wi onthe pax drow he 
gaphoty-10 x she 4x, 

(6) seyour graph npr) nd 
(0) Gh coordinate ofthe turing pois, 
the eqtion the tin of retry oF 

hepa 

(2 (Drawn y~16 08 your sraphin 

at 
(i) Heres ke the extion 10-3 = 1.6 


© seer pken nko ook 
ater 
{hel amt me 
sorties Een 
(w Onsen ppr ung let 
Seng Hom esata et 
ree bone pe he oo 
(ie organ pu adh amt 
{tech ese Sl pce ot ch 
‘hie walamo ert ias cms 


(Ga) Use your gap in yr (i) wind the eng of 
the de ofthe tangle and ts consponding 
eight hat wl resin es maximam are 


Aba dross prey fom corti alt above 

{he round The eight, eer of the Freya 

bhemodeled byh~: 

‘in seennds ater ts dropped by the hae 

(At wat beight bone the ground does the 
Taw drg ts prey? 

Atr howe many seconds wil the prey al ot 
thegmnl? 


The varales and yre connect by the equation 
y= 2x Some values of ad the comespoadig 
salues fy ate iven inthe able 


0). Onnatetat pap pps ning ealeof 
2emto represent unit on ach ais, dra the 
priphoty—» 2rfor 224, 

(©) Ue your graph ings (a) 10 ad 
( thevalues of when y= 1 
Gi) theminimam value of. 

(0) Sttetheexation ofthe line of rmmetry of 
the graph 

(4 iy drawing an appropriate nen your graph 
In par fa sve tbe equation s*25=% 


TBekaghorasdesndshecsepontog ght (Q) thevae santero by 


fa tangeate (+2) enand 
respec. 
(Wit down formula forthe area. A, othe 


(@ Ona dice af yaph paper sg a sale of 
1 cto sepesent 1 cmv onthe -axieand 


y= 20 de ete yithe lar the amet 

{n thousind of dallas ands heme in oars 

(9 Onasheetof graph paper using sale of 
Stu sepeseat year wa the axa teak 
terest $000 on heya draw the 
phely-22-de+ 7023 

(i) Use your graph an pare) 0 Sin the 
‘munlanum va ofthe asst and the ime t 
eich ores 


a — 
ees | 


|@ treperotapenesipatentrrieta tiene) nthe hoje 25 cnet 
[O iriioniciipetcpnoaahetipmne |” kmaeemeod 
eal nrtngee bn ond en ‘rhode jet atte te 
| Sas Gere or aad pa tay 
Noonicmnity teense {Suter teat arb poet 
RING iio ee rit ted ta ected dy th 
Tulare dure thee be be tietlanitehen 
0 Onsaeeolgagh apes ‘men freer tt 
Scamrementimininertanmd sen sun a cc oe tl 


fh 22x 30 fr Oa 10, 


ieromctiomonthch edu gph Sracnd oer harten peed” 
| @ taphin the meiingette contre 0) Teh. hme taba md ecty 


intheenution qwrt the groan be med Fy 
a) When astern 2matose ound i, st Pheer ne ein end ah 
Sterol nim Fd etevinmal eaves thegrome 
Momer!eremarfesntietrospaes —() Find he beh Fthe bl sc er 
Fremespaey 
© Betesi.y mene oan bjt procad dey (i). Meri man seo il he bl te te 
pad ound canbe dle by east 
Joie sewretistietne meconer—__() When walla abe the grand? 
‘ravers gn Stepan hy tae area posahe ane 


( ‘Sketching graphs of quadratic functions 


‘A. Graphs of quadratic equation expressed in 
the general form y= ax" + bx + c(Recap) 


1m Section 22, we hve leant howto dra (Le lt the graphs of quadratic funtion ofthe form y~ae + Be 
whetea band save constants anda > 0g. 27 summades some of ele characteisck. 
Wehave lo arnt hth minimom point and te maximum point are called ny ot 


x 


pelea mney pina maximum point 
aetless, yous bee, 
terea> 0 were <0 


ie otymmety 
» 


snininininininininigiaiall 


Lecus learn ow to sketch raph of quads function which ar expressed in the factor om Y= (HME 8) 
ery te bX Hand inthe coupled quae orm y= (2p) gory =-(e~ py, wbere the coment of 


Pteether ort 


“able 22 shows some sine and diferences between drawing (Le pon) and sbching syrah, 


Diton graph paper Dasani paper or tonsa per) 
Una peed inchaw Une pencl inde 
seas forthe ae ‘A seae forthe aes prevers distortion ofthe 
curve By, 28 shows a ood skach ote cuve 
y 
yok ses 


Nesdto plot aboot ormore | Only needa plot the cial points which the 
poinsatewaly.spaced | curve panes tienigh: 
Intervals inorder draw the + the point where the cuve cus the yaa 
cure pasingthrough these» the points whee the curve cut the ais 
pls Gian) 

+ the uring point 
‘Gan read the oondinats oF any Cannot read he coordinate fanned 
unpre ponts on the dren | points onthe curve 
curve to certain degree of 
sccuracy 


‘etneryendpeths 

Sactaratalinte 
Sela af 
Salle eee 


Before wecan serch the grap of quadeae functions ofthe form '~=(s- Hs Randy aie p+ gwenesd 
‘study smc ofthat charactors, such asthe tionhips between the x intercepts or the coordinates ofthe 


‘turing pon, and he consants and kp 2g 


corm gs f 


B. Graphs of quadratic equations expressed in 
factorised form y = +(x - h)(x ~ k) 


[EF ivesteanon Characteristics of graphs of y= e— We) 


1. Ue papi alinar llth ppt ofthc oem (eb) Bary = te Wis Wenn HB 


‘Copy seid comple the able. The st row hasbeen done for you Note that the als for hand Lae 


Interchangeable. forthe fist row you can ln wit = and 


ye == 
pea 
pater Ther 
ponte tke 
=) 
rodfen 
2 eect Seay es apie ata 
(yi aay i ge an a in 
yes a suena vray atte pea ae ey eee en 
tami 
faa ee ee ere 


Without using any graphing oftware, copy and complete Fable? Allon, ing what you hae lear in 


Question > 


Y= (e-1Ke=9) 


yx 7) 


apes | | 


[a+ 


Sketching the graph afy = (ets) 
Shathheyapholy=(x ix. 3) 


ceooedizate of rain polar 225 average orc inacipes 


esti stmingns= B13) eels 
4 “arch medion 


yoe De 5) 


‘Set the raph a each ofthe lowing nc, 
(ye 36) 

(@) yrixs nee) 

@ yo20-9 

(@ y= 9648) 


C. Graphs of quadratic equations expressed in 
completed-square form y = +(x ~ p)+ q 


[Soins | characteristics of graphs of y= e—p) ta 


sea graphing mfrace tpt the raphe ofthe farm y= (x p+ gory —-(e- p+ in Hable? 5. 
"Then copy and complete he table The stow hasbeen done for you. Unlike the previous vestigation where 
‘the ales or hand ate interchangeable, the aes ofp andy ano inerchangsblc here. Why? 


fear S| Mmmum (1.5) x1 ° 


ig oe 


2 (a) Whatis the etionshiphetwcen the coordinates ofthe raring point andthe values ofp and? 

(b)_ Whats the reatinship between the equation ofthe line of srmmetry and the x oF cordate ofthe 
turning pont 

(2 When wil the curve jut touch the anise thereon one merce) Explain, 
int Look at th alu of par 4 and The oars of the rng pout. 

(@) tthe coeticient of <spoaiv, when wil he curve ct the axis at two pots na at all? 
int Look at th ae ofp arg and the bannato tho uring post. 

(@) tthe coeticent of naa when wll the curve cut he ans at plas ont atl? 
let Louk at heal ofp or andthe coors ofthe ring point. 

(0) Gives the cquatin ofthe curve how do you find hex inecepst 

(@) Given thes condita the wing pot, bow do you Hd i comin 


3. Without using any graphing stare copy and complet Table using whatyou have decedn Question 2 


pote TP2 | 
i | 
yore) 


ae 


=e areny ms got 


‘Sketching the graph of y= (=~ p+ 4 
Stach the paphofy=(x 1 4 
indicate lay the coordinates ofthe points where the graph 


mes the te andthe nam point onthe cave 


simerceps 
‘nd uring pone 
‘Method 
Compasiogy= (5 1F Aan y= (6 p+g p= Tand 
roe 

‘enonate o ini point (18) 
Method = 


La(y 1F-0"Thens-1-04e2-1 
When FO y= (e-DF4=t 


1 Sloth the graph ofy~ 2 
Indicate ery the coordinates the pints wher the 
raph roe the ae and the alma poaton the cue 

2 Sketch the graph of y= (01 9 +1 
Indicate leary the cooedinates ofthe pints wher the 
ap roses the aes andthe xin pot onthe cure ee 


0 


Sketching the graph of y= Ge +p) +4 
(i) Epremy 26x IV inthe formy~ 10+ p44 
(i) Hence beth che raph ofy— 3? x11. 


y= 
(re) 
= ete # FL 
(err3P—at- 
(er3p+9-1 
Fe 
Gi Find yt 
Method 2: 
When =o, 
ye 2 
= Ors 2 


Find wintery 
Wheny=0,-(e 43 2-0 

Coes 
‘Se (+3) 0, here ae no ea elution, 


Comparing y~-(3)*-2undy~-Ce- p+ 
2 


Lette 
When (x: 
+ coordinates of raximum pint = (3,2) 


rooney ome mes gy i 


1 @ Eaymay= +4 olntbetmy— pF +4 
(Heese photy =e oe 
Q) Bapesy= 2 2.2 Vath hem y= (e+ p> 
tenn deck be apholy=er et 
BOO Eapresy= ex Dine formy = (a9) 44 
(i) Heme. steh te photy =P 6-9. 


— 


as 
G) y=26e MD, (W) ym ate peg 
1. Consider the gaph of) (IF din Woeked rape 13, 
(How many umes does thi goph cathe x ant 
(Can weespressy = (© LF tin the form af y= He W)Ge- AP ye sha how its dome 
2 Consderthe graph of the quadratic uncon y= (#3) 3) 
© bey= (4-323) inthe formoky == hfe K) ory p+ gor both Expae 
(4) How many mes docs he graph ofy~ (x — 51x s)cut the ast 
‘Sketch the gwaphaty~ (x 3)ee—. 
| Consderthe graph of y= 38 611m Worked Example 14 
(©) How many ter doch raph cl the wash 
(Cas eecapeeny == C1 a the emf He = bie — BP Epa. 
1a eset geen Fete tl epee sew de wh cd cap 
sunthe factored form, y~(x- Borin the completed guar form, y= (x pF + at 


rom the sbowe Thinking Time. we observe that ome uations cannot be expresed inthe fico 
Joomyy ate Bx Hy becawse they do woteut thea tal 
In general all quadraicfunctons canbe expressed nthe completa square form, yx p+ 


2 


Fx. Matching quadratic graphs with the corresponding functions 
Match he graphs with their respective functions and jusity your answers. yur assmate doesnt chain the 
core annwe, pein to hime what hee seas done wrong 


Dey Ge Die)8) ByrEeHnie®) Gynt Dare) Dey & De 
Shee6  Gy-e Sr 8 Hy- ears 
te 6 Keycsteaeet Ley Gea 


Se te 


Graph? Goophs Geaphs 


Te Wales preset earl ad i cara of hc ppt quis encore efile ee 
{7-24 b+ Ho can this ep me shar the rap of quadratic functions ofthe faa y~=(4 ING R) 
andy=2tc- pra? 

12. Whats enot in his ction that am sill unclear? 


ccs 20 | 


@ sxe ernomotactortictokmng facie (RG () eprony— at ae-28 mie im 


Gtr) yaar peaetpes 
pater 9) poste these (6) Hen ete 
Open Oye men pos ims 

0) ypemyea art temic 
© se pepe ert toring were 
Eee dee ety he cece (i) Hema apt =P 
‘oem fh it pt nd ein 
ott ie of era, @ 0 0 tny 216 inten 
Qe Hynes peeping 
Qyeur2 Wyma (a) Hen eh go 
Gyms yee aes pies 
0) aremy— =r Sin term 
B 0 ree ede ae 
| (uy Hoe ene raposy-2 as 


(ence sec gphety= 43s 


© te pepe haan pt 
13) 
Satta ofan 
{Hone ah the graphy —[e- 
inating he cones of he pit 
@eecnige ae ict epithe pe 


H stscntepty= (2 


© 0 renie + -teompecy 
{0 He ach hegpdy e446 


B60 tapmy~ oP te inten 
rene 
(a) Howe se te pat 
poems 
(6) fapny i Bette 
rie pies 
om Hows ccc puhoty 2204 


TMM nnn 


“ao 


eo! 


1 ch caper wehave ean salve aspocil oup of non near suations. More special we applied he 
“Zero Vos Pcie ave cuadrtic equations which ca be xy tre nt the prot of tinea 
ctr Quadra functions have several el wis applications For example the pa of basketball en be 
‘modelled bya quadratic function. Bees solving qoadratic ution algebraically we have aso observa the 
~onectons between the graphs and equations of quadratic functions and ued graphs to obtain an appoinate 
solution wo the etion Graphs, or mahal disgrsus i nea, rove isu reesntaton a 
‘mathematical Meas that conneccons can he acen mote ey 


A ee 
az: 
= ss 


{tPand Qare factors an algebraic expression mich that P= 0,then = Bor Q=0- 

1 Shc howe you cae hip aelp yu se the llowing quadratic eatin 
(@) we ae-0 
(@ we es9-0 


2 "The general form ofthe equation ofa guadeatic unction ey use + be +, whew, Band caress and 
avo. 
x 


sj let yy 


* ~ 
pte anu pote ~ lie of yaumay 


ao acu 
Fr 


> 0.the gph ofy~ as" he +c opens pwandsindeiiely and has minima point 
+ Fara <0 the graphofy~ a + fr +c open onl deity and has asian put, 

1 The alr the belt value ofthe wider the graph f= ax +e cope. 

+ “Te ine of yrmmetey ofthe graph f= e+ he +i vertical ine that pases throug suring pin 
he eapty ashe temay have, or 2cinteretl) bait bao | intercept 


eieeag owns ge 


4A. GraphsofamdnnicRnctionsofthefoem y= st 8)le- 
+ Texigusceptare and k 
+ Teeyesion of thelin of ymetry i HE, 
bok 
2 


ik 


+ Thescoordinat ofthe turing points 
y 
ise of 


y= Med 


poe 


y= (ene) 


44 Graphsof andre functions ofthe foem y= tp) 


+ Thecoordinar cf the taming pone arp. - 
+ eesustio of the ne of emiety 


x 


ee 

+ —thelne of 

sep oy 
m8 


Wpthe 
‘hasan 
pan 
ae 
the linear 


oat 


CHAPTER 


Quadratic and Fractional Equations 


Lezrning Outcomes 
Wha a we eau a this caper? 


+ Howto oe quadratic equations none varie by 
‘complting the quae for equations ofthe frm +h ¢¢= 0 
wef frrula 
‘aphcl method 
+ Hoveto sole facional equations that an he reaced to qudkatic equations 
1 Hatori dai yeni inlet see poet 
+ Why quai equations un quali functoos have wif apes a 
smathcmanes and eal world conten: 


garone > 


In Chapter 2. we have eat howto save «quadratic equation yfictrsingtheconesponding quadratic 
‘eapreou and then using the Zero Product Prag wo sl the equatose 


{and Q re facioes ofan algae epson sich hat PQ 0,then P= 0 uc Q=0. 
‘Solve the flowing quadratic aquatons 


Solving quadratic equations by completing 
the square 


A Solving quadratic equations by factorisation (Recap) 


Asal that quadratic eqation of therm 
sae hrc, erea, Dan cae rel aumnbers anda 0. 
Were lo Har how tole quadrats wqutn by Ets, which we wal aap bene 


Solving quadeatic pation by Fctoination 
Sobesieegusion? S58. 
Fo 6-0 
(oe) lie ng ipa ane stam 
6-0 or eto Teoviohut nce Spit aophr tm 
roo © Sirasth-e 
BEET sate cach ore twang oqstions pee eee 
7 G) ete a0 perenne 
ree (037 20-0 Tiegeceam, 


5g Om eurene ae 


B. Solving quadratic equations of the form (x + 1? 
"Thegasdatc equation in Wor ample can be sled using ictrbtion. Hut we hve sen ro he 
Introductory Problem that some quadrateequtonse4.3*+ 4x -3~0, cannot be salve hs way. Sch ude 
‘eustons can be esressed in he firm +7 ~ whee rand sar tea numbers (wich wil be cover ae i 
hte 

Lew fs see hows equation ofthe Frm (+ 1s can eevee by ang the quae rots on bath ses 
‘ofthe easton w otal hess a shown tn Wocked aril. 


Solving quadeatic equation of the forms (e+ ¢}¥= 
Salve tbe equation (+ 31 


eample 
Gerspo 
+3~ ANTE tke que ronson both sides 
es 
072 or -a7t(tn3st) eeake 
Solve ech ofthe flowing equations, 
(a) (+7100 
() y3yant 
C. Perfect squares 


‘We encountered he algehvai expen (x +3} in Worked Example 2 What do you cal sch an expresso 
‘Welkart about perc aquaresia Bok 2 

‘For examplsthemumbers and 16 arz prc squares because they can be expusod asthe square ofan nog: 
oo yand We 

Alpes exprenionslibe (a+b) and (ab) ane lo pefect unre cause hy ae the squares of the 
cexpessons hy (0B) am (a) esetiey 

"They an als be epesente a uae ital. Hor expen Fig. 11a) a Wand a canbe reposted 
ase, 


ak ae 
foe Je), a] 2 Pll 
2 |e = | 
ab = 
« w 


‘Smythe expresion (x +3 Woekd Example 2 perfect square and ican be epresentd plctonaly as 
‘shown nig 3.10) 


=a Ene gg 


D. Completing the square 
‘Welewat in the previous section that (+ 36+ aa pret ue 

Buties’ + aval perfec uate 

By viewing pictorial ia ig 3.20), meres that ++ x no pet uae 
Hawes, Wesan uke" + exo a pret squreby abliog ~ tothe expen + 6x. 
Tha mabsitst + gr + ¥~ Ge 3 asshown ng 3216), 


Et 

| ia [ie 

= 1a 
a a 


"This proce called completing the spare berate we ni he somber P= 940 


aan, 
complaes = Grintoasqure Kiswery roporanttonotethate +6r=(e+3y Siw (ty =e 260-8Geal 


‘Whatounter dowealdtoa qed expreniou ofthe forms’ Axtomakett — Sumaae oa 
‘ntoa perfect square! Let lave. sae 
Stoned 


[Epo estar | Completing the square for quadratic expressions ofthe frm <4 


“Tomabea gaara expres ue fr + by nwa pT squae (e+ 7, Weave waa musber 29 
+ lxtweomplaethesguae 

‘nis Lavesigaton, we wl nda elaionsip becween and Band between rand b 

‘Compl Tle $1 he fit one has en dane fr you. 


a 6 @ 
& ia, x ee ee) 
es 

Sas 


o sete 


o Prine 


‘What ithe retonship heen and it 
‘What the reaonship han rand 


aise 


Tables 


‘ase on Your answer%o Quste |, whut umber must youadd <1 eo cumple the sare 
sed on your answer to Question 2 what the completed quae (x + ater completing the square or 


61! 


From the Invasion on pugs and, we obser the foowing: 


sees teo(=) now doesent er fa pega 
and ple soa id 


‘Completing the square for quadratic expressions of 
xyes ach the llowing expression in the ora + 
@) 2+ oe wee 


3 ey 


fe) ane [sea 


(esate 


)) 


Wea esp 
= + 100359 Pogearrie rsa 
Lees as saab (ay) Raimi 


‘expat eah the illo expressions inthe frm (xf 


ere ) ee 
© Sree @ ede 


‘Completing the square for quadratic expressions ofthe form =" be € 
pra 

(2) 2420+ Sin thetorm (eA 
() 5 7e-Sinthe form rH 4 
*Sclution 

We) Peder ber ap DI 


este 5-2-7095 


-[: ™) 
AGE 
(2) 2 


gg S79 pirpae 


@ esters 
(@ eves 

2 Expos each ofthe ollowing exprsiansintheform («+9 
(6c? (h) oe pe 85 
fo -¢ 715 @ 


E Solving quadratic equations by completing the square 


Aferleaaing how m comple the square for «quaatic expres, we can now solve quadratic uations by 
-compltingthe square. 


Solving quadratic equation by completing the square 
Sole the equation +43 -0,gving yor answer correct to 2 decimal paces. 


Powis 
ste-sca 2 
eteedy a Ed ais 2-outis ee 
(e+2"-7-0 — uoplocthesyare fences aoa 
ares 


42247 tbe square rote ws ba es 
a aNi 
165 or —465(4024p) 


‘ald 30 bats 
ek 2p oth ies 
corp epee 
Take square ous on bath es 


1. Solveeach of the fll equations, ging your ante 
oreo? decal paces 
G) Poet 
) Fizyss-0 


"The ist quadratic equation inthe Introductory Problom, 3 4x + 3~0, can be asked by factoration bu ot he 
secondons. 4x 3-0 

esate second equation by completing the square in Worked xampe 5. 

1. Doyouthink the st equation can Be saved by omplting the square? If yes sboe haw his can be done. 
12 Do youpretertosele the rst equation by factorsation of by cnplcing the squaret Wh? 

3, How do you slvethequadtatic equation 2+ 6 =O, where the eaeficient of isnot equal 


Exercise pa | 


Solve each ofthe lowing equations Safe ach ofthe flowing equations hy completing 


GL este-ts0 GO) 2eee-700 them giagyeramericinet ofa 
Os ayis-0 We 8-0 nan 
| Go Fre-S-0 Fo ped~0 
|@ savecaretteriovinenatinnsrinet ys ese @) pap od 
tarot terete prety = i 
@ es @ Oriel to @$e2-0 (9 F006" 1-0 
© Ghar 
aS (Exes -30inte fom (e 5 
Winrar e (ii) Hence solve the equation + 17x 30-0, 
© G-w-7 preciianeiachanpiabaseanerie 
nie 
@ ere cach tte atowingespesionsin the 
eoene B sere cht efalowng gations 
rie Gs 
: ) td) 
tetie (a) d-a-21467 
(@ esazr © Grentrecqation ay 6- Owhereasa 
@ me Mein ‘conto lt frat aa 


© peach ate ig epesnine 


form (x 1 
(a) Perot 


(9 eter us 


(#4102 


(@) Fee 22s 


a om gcone cs 


Rinininiaipininialeleietetaieiaiall 


‘Yom Section 3.1, you ay ae relied that ning ucts uation by completing the quareca be ite 
tedious 


In this ction. we lean hon to gentle this mth int a genera formal that cane se to oe al 
quai eyetons, 


Aide tuoughour by 


aisha sabe-£ nb sombnted 


Pld! side es ses 


gl eae 


5222497 tatesquareroteom bth sider se eee rors 


VF 
Us oe 6002499 ES 


sngenera: 


6 


sete 5-0 


Bers 


oy 
Wine 


=212 oF 0786 (10304) 


Solve ech ofthe fllowiag equations 


(e) 2erae 7-0 ©) S8ysst-0 
(@ de 5-s-0 @ |e 7e0 
fe) eae 5 (e437 


we Peel ‘Number of real solutions to quadratic equations 


‘Sole the following cqutions using he quadratic formals, 
(a) ses 
) te Ley 9-0 
(9 2e+aeet 
4, Canyousvetheequation n pte) Why at 

(What do you noice abou th sg othe number which you have oak the auare oot of? 
2 Wesay tht the equation in pat (has nora sions. 

Slate the number fel wats ack he three euation awe ae 
3 Can you save the equation n pot), Least 128+ 9~0 by acorn 

Which method do yoo peer Why? 


este alos Chan acum, we ler» unc inn cn a i i ore to, 
‘Weslo era thr the quadrat fora can be wed vo selves quadratic uation eve they have no vat 
solutions In other words, we cansilsohe uch gaations but their solutions ar notre 


66 > ourone aa 


1, Whi sd cannot ema wel quae ost 

2 Ung ognton canbe ely aS mci och mtn yo ret Wi? 

3. aqonancoen anne ed ng be maton sn I kth te reining mts 
Ab you pet Wh 


Solving fractional equations reducible to 
quadratic equations 


tn cater wast pia sor otto 4 whe A ado esgic expen nd 0 


2 ag 7H 
sampler cron ae 5 and jf: 


tin ht conn nt oregon ath tional eatin Weave et 
sete equtons mbes 64 0, 
‘Wel ao trawl tn ut tacoma o gud oto chs 


sstiplybtsidesby etme pce 


2 ete Ge-Debee ay mp (gteey eel poe 
aes Seoeee 
stim 4-0 hk then kh lonprntotepely 
ee Seal] 
eff) ‘ 
2) 
Ese iae 


0509 or 217 wat) 


Poorer eieene Om G7 E 


- Solving more complicated fractional equation reducible ve quadratic equation 
Worked are 


sane Sie the equation 34 2=1 


EF -soirion 


moi ho sdy LOM of he 


5 Lace 


35 sb 8(e Mes2i-2 24 se) 
1S Aee Ue ps2) = 2 ered 
Po tey =e oe 20 
Be 7-0 
Brcerd 


NTE) é 


cece 


Soc ofthe along eqns © Posner acta quon 
to eetet-o OO) Beyert-0 ated) 3 

wwe ae meee ape 

Oe mee Mare 20 


soreness 


Sone each ofthe fallawing equations we 2 
f@ fis-2 |) ue Bens 2 

(9 Mekere aerate 

(9 se= as tee sine 


© rch teat sion 


pbc peras 
@ ants 
0) Sy-tet 

Scrat teflon eston 


@ aGriy=! 
() Mer eT 
(WF 2-0 

(@) sr-5)-7-2 

(@) (x 9) 1) xe 2) 
(0 (ae $F (ter 3-25, 


© Sheenhelte tiling eatin 


eee errr er ee a ee ee es 
® 


pareve exons Gt 


In Sections 1 er 42, we hae learnt how to salve quadratic equations by completing the square and using the 
gata formal. We canals eve thom ang 2 graphical meth 
(Consider the quadratic equation 2+ 3 6—0. 


"Tosa ewe can plot the gap ofthe corresponding quadratic funciony~ 24° 5x som raph paper (we wil 
othe in Work Empl er; he src in Fig 3.3 wil belp you vse the proces) 


Fig 

aca we want the praen of y= 20S Gabe equal toe 
Since the equation ofthe x as y~ thc means that hey taluesof y= 225-8 
arco to ero when the graph y= 2 Se Geutsthe ais 


“hero, thesolutions 2° Sx 6~Oil be the x coordinates ofthe pats of ea 
lmesecion ofthe gph ofy 2 Sr Gand thes ana Wehaveleamtin Chaper2 salen. 


that thew a-coninats ae call the ntl wa! the yoke i), 
‘Worked Example 9 dows you bow w do this 


Worked 


(i) Hence, soivethe uation 2+ S280, 


© Ma], e]1] 2) 3] 
ali [-|-9[4]-3/ 6 


70 os gxrene 


) Dawiheguphory= 2° te ifr asa. 
(8) Hence, wine the equation 3 Ae 

22 By drawing the graph ofy=7- ax ae foe 3 =5~<2, ae the ation 
Poe SO grpblcly. 


Solving quadetic equation hy grephicaltethod 


Erarple 


1 


eating 2 ried 


1. Thevarisls candy are coectedy the equation y=! 649 


(Gl) Hence sane the nation 2-6 + 90 


Deo the gaphofy~ 20+ 154 3for 2% 4 
1 (a) Sats the umber of pots of marecnoa barwoen the graph andthe xa 
()Howmany el stone arethereto the squton 2+ y+ 3-02 Explain 


Dee 


ee 


\Wehave learn four methods to slves quadratic cquation: 
(a) factorisation, () completing square, 

(6) quate forms, (@)_ graphical method. 

‘ete down the advantages and disap of wing each eto. 

‘When slang «quadrai equation, how would you choose which mcthod uae! 


Exercise 


Bema santy arcmin, A) Be egy Ate 
joer 
(0 Conpce fete fry=2—5e (0 Hee she te equton 5° 46-5-0 


| 7 rial 
1B brorangshesphoky $26 fe 
(3) Dewi paphoky=22 Se a para 


teast ae 
(du) Henes sve the equation 2° Se 1 


© Draw the gaph of y= Axe +12 14 foe 
he vara an y areconnerted bythe exuation ae 
ynT 30-38 (a) Hece salve te equation t+ 124-+9=0 
(0) Gompler the tale tory = 7 SiS eon. 


By drawing the graph ofy=105- 25 x fr 
(0 £< IM solve the equation 1-25, 
raphy 


(09 Deaw the yaphofy=7-Se- 30% 
(it Hence sole the equation 75x30. 


© ee sis yarecnaedy eqs 
posers 
Cooper bryneey 


aoe 


i) Hence the equation x + 6+ 90 


one On 75 


(3.5 


Applications of quadratic equations and 
functions in real-world contexts 


Some problemi the ral work can he ole by fran 2 quadratic equation alain a howe ie 
Werke Examples 1 and 12 blow 
(Odes can be modelled using quad functon a shown in Wothed Example 13, 


Solving problems in real world contests sing quadratic cquation 
The oxmer ope of and wishes old fence alongs perimeter. (na map with & 
sealeol 1-200 the pice ofandisin the shape of ght ange tangle wa side lng 
Pom (e+) mand (2e 5)om 


Gr} slem 
(e+ 6)em 
(Wve dove an equation w represent this information and show that simplifies 
Berke 11-0, 
(8) Solve the equation 2 +e 11= 0 
(i Espain why oe ofthe sons in pat) ust be ceed the enh oo eof 
ewe, 


(te) Hence, dhe acu eng in nee ofthe fence meee, 


‘Solution 
) GebskextGes6F ——ytapoea Theorem 
Ae SF Les 
‘Be +fle—11 =U Gh) 


Los or Suisse) 
(ty the sido the tng mus be mote tan Dem ence > amd 308.must be 


v4 


12 


“The iggrm hows arte in the sape of rang pes 
‘The ha eagle AMC fe ditensonnae sw, 
Wiegiven that Alt onge han BC 
(i) Te perimeter of tangle ABC 67 
Wate dove eqession, ners, 
forthelength of AB 
(@) Heoee, formal an equation n and show hat 
itsimplinesto 2 e+ 17 0 
(Gi Sole the uation 22 e+ 17-0, 
Gog both amevers core 3 decal plas 
te) Why do wenoed to sejec one answer in part? 
(0) Given thatthe height ofthe stroctres7 mind the wolume ofthe structure 


‘Solving protteme in eal-wordd contexts wing fractional mation efecibe to 

quadeaicequalion 

‘A Cay aye 315 an rm Bandito Karachi he average spot of ct 

‘lem mor han the speed a coach. Let th average spend ofthe coach be ln. 

(0) Wite down an expression, in erm ofthe mune othr the fami wd ake 
teach Karch they cove to travel a 

lf they ce ote by ca ita by conch, Bey wml each Kare how and 

‘Smee. 

(a) Wee dow an equation w represent this formation and show tat tampliies © 
7 Ihe 4586 

(Sole the uation + 18-4596 0, ging th our answers comet 03 decimal 


ey 
(te Find the te ake by the nly to evel hy cx ving yur now comet othe 


“solution 
‘We wil use Ps Problem Saving Madel ng sin solving this problem 


Soge 1 Understand the problem 
Wt infrti ie ad wha fort dp 
+ Wists gen 
= Distance beeen Ba and Kara 
Dileenceinaerage spe ca sad cach 
ieee in ime ther to travel by ead by cach 
+ What isnot len: 
“Avera sped ofcar and ech 
‘Tune taken wtrael by carand by coach 
What are we supplant? 
1 Tae tan ately ear 
What eine ce eh fo ib? 
Forsuch questions, webaveto supe: 
+ Dance wavelled hy cr ~ distance aval by couch ~dinancebeween Bandhan 


Beemer 75 | 


76 


Stage Tako plan 
What oka Bout heap berwoen pe stance and me tha could lp us 
rvnlate an epuntion? 


Stages Carr out the plan 
(Spe ear = (+ 18) em 


lnance 
Tie ae eli hy sar= Sane 
3s 
(5) Vine takenif traveling by com 
min = 2ASEEIS SST 
eal at had ce 
teisameboae: 


lip oth ssp LOM o he 
‘Deve enonnate fe 8) 


pe 


agdke 18) 12s Sate 1) 


sey ux 2680-0 
“2 FIM 4536-0 (sown) 


ere Ger 


B= hem a8s6 


= dosh i520) 
146 min (9 neste ne) 


Stage: Look back 
Han can we check ta the amen scree: eying the ck ations the bore 


otng dt 
(we dines 548 in 22 fd thee hy och ms ashe 


cael he dierence in time taken trae by ear and by esc in hoa ose we 
sbtsin 12Shours (be 1B 1Sin)| 


13 


‘erm dove 60 kn orn Cty Po liye aera pond fhe en jury ae 

“anh faster andthe ime then yas 15 nuts lose 

(0) Ifhedroveat an average pod of Av om is journey fom iy Po Cay, te 
down an equation ro sepesent his information and shoe har simples 0 
47-64 = 

(Solve equation +75 16800 = 0, ving bath yur armwerscaet to 2 deci 
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D. Conjugate surds 
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( Exponential growth and decay 


‘Exponential growth and daca have svar aplitions in a ie One of which compound iret. which We 
Jeu in Bok > In his secon, we shall py what we ave earntso fra ths chapter to salts problons ivabing 
exponential gow and decay. 
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Solving problem involving exponential growth 
"The popution aa sal ten increses 4% each yar: the population n 2028 was 5, 
‘what il the population be in 209, conte to the nearet whole muber? 


‘Sine the poplaion increases by each yar, the population i exch yrs ON ~ LOK 
time of hal in the pecaing yer. 
Alte years, 


population in 2030 = 500% (1 
= 658 (the nearest whale aber) 


"The valu of house creates by 45% ech yea, What wl ae be afte 10 yeasts 
‘current aie $100 00? 


Solving problem involving exponential deeay 
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‘A car was purchased fr $20 000, Every Yar, It deprocatsin Yalusby 75%, Find sae 
steroyars 
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“The mamber of toot who visited prtclar AG) Whats the population afer day? 

ati in 2018 ran 220, Ea yea, the 

tuber deine by 12% Find the umber of > 


garene rm 3 


es | 


| | meracopaing $rnyemtr mie napa expsimes thease 


ven by P= 2000.1, ‘agave sample halved every 1.5 hours Aer 
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‘ar oughta cr Afar years ale $6 (i) Calouae the mas ofthe radioactive sample 
ren by P~ 25000088 2hours ater the star ofthe experiment 
(Howe mach dit Yas pay forthe car (Ga) Yar imtends tend the experiment once the 
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1. the examples in (8) invetve very ag number What do you obser: about the power of 0 in ech 
standard tem? 

‘2 The examples (i) involve very sll number, What do you observ about the powers of 10 in each 
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dalyivesto denote cera powers of 10 


Tile 47 list sae ofthe common pees ad ther sbols used for very age and very small mambers 


Ww tnlln tow | TL ONO MIMD 

i billos —|ie- | @ 1000 0 oon 

ur milion meg M1000 

i tesand | kl | 000 

to" thowsantdh | et | aa 

10+ toads mito | omp0ent~ a 

wo billionth nanos | OUD ODO — oa 

to teint pie |p 8000 000 0 ~ SSSR OETA 
Tea 


——_ a 


ine == 


12 ges i acy 51210 bytes S12 lion yes. How many byes are thee kn 6 megabyte? 
‘Aeon rey gage con amie pk carey of 1 peer wich a 10 10 neces oF 
1D nlith meres Hy uy meter an there nA manent 


Pig shows a range oft prefs usa in our aly es, 


 eearaaias cares 


oe iaigeres 
eee 
esES? —thebdotapn about 2 10° moe? mi mime) eg eg 
‘Stents. nue li a 
web Theypal ds ina Hh norO4 ak aes oar 
tee ae Uk mthatiogs hor 
wf Boerne 
Soe 
wt ® Are la list 6:10 nor in (alt) we ee 
vf Titan — J 
TE soe Mltefesend ofA eet 20010" moe 
w Fier er 
? “ede oad stom se 
sae Om srroerit 


Expressing I prefites in daily ives in standard form 
rec of he ling giv your ans in anand fem 
(@)_Asteum pow plant has capacity 0250 megnwats ven that I megast~1 ets 
22 express hs apacy in wa 
(@) The average expan of certain molecules Snanesesos Cien tht 

1 nanesecnd = 17sec, xen th tein sence 
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(4) 250 megane 290-10 ats 
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(0) os nanoseconds ~ 05 10° seconde 
5010 10 secande 
T5104" aeonde Law {finds 
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For ech of he ling give your answer in standard oc. 

(@) Anestrma hard davehas a cpucity of 0 terabyas, Gheo dat trays ~ 10 byes, 
express this capac in bytes. 

(©) The diameter ofa Raman hair 254 micrometres. Given that 
1 rome 10 meres, exp thie ameter in ets. 

(6. Arain gauge measures rn over perio of ime. The average annual nalia 
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‘Doesa thuubdeve with capacty of geabyi (1 GH haveexacly 1 bilion byes af saraye space euch the 
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Applying standard 
"Theapprosimate mas ofthe moon 7% 10 tonnes while the max ofthe Earth 
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The able shows the approximate population af the 
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‘Mather notation hye comealong ay snc the ancient dasa wing tly ark to represen numbers (ne 
‘ally eprsent one unt nth chap, we learnt mor about index notions and thee purpss of expensing 
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Dat eater ets ia prele a "The invention ofthe dex not has abe 
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SS Se 
‘Opezations nya sur havea rch and ineresing hitccl Daground,Altiough surdecan now beeadly 
computa sag alu, dso by land ps usu ater epprecat the developaent of matbematel des. 
‘More important woking with ds allows ust se the strocture ofthe ots aquatic equations 
orezampie when sling quadratic equations sich at 1 = we obtain the fling wltiona expres 
naa aeration: 
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‘eonup berecen the rots and the frm ofthe equation. Morcove, ving th answer in sur form wil also 
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3 Negative indices 
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Learning Outcomes 
Wat 

+ How ta find the length andthe mid 
the coondinstes oF endpoints 


ths agent 


+ How tind the raient ofa straight line given the coordinates of 
thn points tor gve that ti pal or perpentclor toa 
+ How toner and ind he sqution of aight line 
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tn thi chaps, we willbe uring some tae the coonrate yet sae thiprblem, Lt uta our tention 
twoncofthearmpestgromenne objec —astraght lin, 
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‘A Cartesian coordinates (Recap) 


1 Hook 2, we aut hata rectanyulr oe Cares pane coms af two number 
lunes iatriecung at ight angles at he point O, known athe origin. The horzoatal 
sad vriealaresaecall the warn and he pass expect, 
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ach point Pin the plane seated an ore pir (9). Wesay tht Phas caning (4) 


ws pices | Determining the length ofa ne segment ina Cartesian plane 


{Let unexpar howewecan determine he eng ofan segment in a Cartesian plane 
4 (a) Consider the ine segment forme by oinng the points (11) and (7,1). The length this ine segments 
‘uns Why? 
(6) How do you nd the length ofa horirotal ine segment 
2 (4) Consider the vertical line segment formed by jiringthe points (1) and (9. Find the length ofthis 


line ae. 
() Hone othe length of eric ine segment? 
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3. Now, cme the ine segnent rma by joining the points A, 1 and (7, 9- How sth ine eyeat 
{lien fm the pevous te ie seguient How can we ind the length of sine seynent ABT Discus 
youranewer with your cma, 
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Figs? 
‘AARC formed by drawing AC paral to the ens and AC parallel the mis 
‘he comin ofthe pit Caregen by 7,1). 
Hence, C71 ~ une 
fond C= 9 | unit 
sing ythegi Therer, 
AM AG + BC 
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{Coniderany to points Pad Q with cooninae x,y and (x respectively By competing the rig angled 
‘APQH we haverhe ordinates of (9) 
Hence, PRX, x end Ry. 9, 


sing Pythagor Theorem, 
p= Pe ae 
=x +O. 
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In general the ength of any ie segment where the coorinete ifthe pins Pan Dare, 9) an.) 
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Fin the length of the line segment ning each ofthe kang ais of points. 
(@) Gl6,2)and D0,-2) 

(0) A4-1,5)and 6-4) 

(0) 2,7} and 7) 


‘Using the length to determine the coordinates ofa point on the line 
(Given that the ooeinatesof the ots A and Ware (-3.2)and (1.6) especies. athe 
coords ofthe pia C bat les onthe yanssuch hat AC BC Hence, fad the atea 
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‘Given tha the coondinats of the potas Cand Dae (4-1) and (-2,7) espesivey. iad 
(@) the coordinates ofthe point that lss on the yes such that CE ~ LE, 

(0) thesonninate of the it tat igo the wate uc that CF OF. 
enc, the area of ADER, where Oia the iin 


Using the length a show tha a ring i ight-angled 
Atal bas eres A(0,-5), 8-2, 1 and {10,5}. Show that ABC ght angled 


eccerramrenoh 

ep siiae senccrs 
sone eoccenns 
ine Eee 


Be = [10-21 + 
line 
= eb unts? 


ACE= (0 -0F +159 


the triangena ight angled rangle with / AN 89" convene of ythagons”henem 


ESEEINED 1. A trionge nas vertices 046), HO, 3) and =I. 3) Show hat ADEF sa nght-angled 
— {engl an ety height ange 

Freee 7% A tiangle bas verices¥-5.1), 6,5] and Mi, Determine APOR is arigh angled 
— ‘range 


1, Whatdo I leady now about she Cartesan plane that could elp me find the gh ofan seinen? 
2 Whathove ern in this section tht fam sti unclear of? 


fag Ow eacone Tien 


cece 


@ smioerepnersetnesgmerionigenhet |G) Thedapunson AxICohrecs A201, | 
‘he flowing pif pe i andes | 
ta) aeeavaed, 

0) Ga.sansbean 
 Aidentrt 3) 
(8) Gelanani-4-7 


@ ise since tetcen the pat Ap) amd 
‘Hort cnt Sd te pac p 


(Bren arte conor he pio Pand Gare 
($2) aad (9) spect ad 
(a) thecomss fhe pit theese 
‘assoc ae AO, 
(8) eco f hep ha ies onthe 


scams sch hat P= QS @ Findsheaten of ANC 
(@ Find the length of AC ving your answer 
“1 Aline segment asm endpoins 3,7) and comet 2 decimal places. 
N11, 0) Hind the comin f the pint W that (i ets ABCD find the 
eso the pais ic hat W tenuis er ee a 
‘Mand rom N (4) Given hat the point (and he ave of 
int The te ‘euidtan mesa same distance ‘ABCK 12 uns ind he poste Yue 


Theres of ABC a AC-4,-2),052)and (FE The gram hows ABC wath vers AC) 
aaa aber 
[oF eae i 


“UL 


4 t 
agai | i 1a 3h i 
i i . 
(inde periment aren AB (end telengtheof AN and A> 
(i) Hence nde kh ofthe epee) hears ABC 
froma ac The cont art ae (ante ro 
FARCE oe 
(a) Re te posi eo = 


eugene "™ 499 | 


i «| 4 


) 10, By showing tat the points 3,4, QV. and 


The stance berwen the pins (1,2) and 


{ie {iT=WF unite Find the pone valoes of {AS 4) ae the vertices of right-angled triangle, [ 
nth eng the pepe PO 
1 show hepots (1.2.62 ad 
(GaSe tees ofon tonsa. QQ) he vers of APQRare A, 3). (58) and 
|) Hadihenenor Amc 1G 15) Fnd he eghf he perpen fom 


| Qure 


( Gradient of a straight line 


‘A Calculation of gradient of a straight line (Recap) 


1a uelook at another snub ofa stsght ine grade Lo Book 2, we eat that he yaa a saline 
‘stherato fhe verte changeo horizon change. 


io. gee =a 


or each ofthe wo ine shown in Fig 5: 
(0) Find he verti change pA plat 
(i) Find he hots chnge om pla A wo point 


(UW) Find he gadene ofthe ine segment AB. 
oy 


in eaten = 


(i) Choose two hes pons Cand that eo the ine ad calculate the padi ofthe ie sent CD, 
‘Compare you answers wis hos obtained in part 
What do you notice Explain your answer. 


2 Glve.any vo pois AG, y,) and St, how would you find the gradient ofthe ine pasing ough Aand Ht 


Es Ta eer Fs One expats i ee pein regen llr eg te 
pains. 


(@ (44)a086,7) © (4 sande, 1, 
(6) (6 3)and 3,3) 


Fr the ane Chan Discusion bere that fs) amd are 
‘yo patton alin hes 


1 Using sable eomtry sftare, daw line sepment withthe endpotns as A(-2,1) and Bt, 3). 

2 Fir the gradient of hele sezment Adland recordin ible I Deseribethe gradient ofthe lie segment 48 
sng ame o the following terms foie, egav, eo or undefined 

3 Witedown the alu ofy,—y,and of, — iTable. 

4 Copyand complae Tale 5.1 


(We) AC, Hara 0,5) poitve | 5-1-0 | 0-(2~ 


©) 5) and 4,8) 
Cire nee) 
@ Gh, ajantHe, 3) 
©) | at). 9,1) 

Creerrec 


Per 


2 = ox 


5. (a) When yy, >Oands; <0 what do you mice sat thesgn of the rant 
(b) When y, 3, <and ,-x,> 0, what do you notice ant the sgn ote ran? 
(0) When thesia yard, are the ene, what do yo notice abe! the sign ofthe gradient? 
(@) Waa 49,0, what do you notice about the rade of thelinet 
(2 Wns, ,~0, hat do you notice sbout he gradient ofthe inc? 


‘From the above Invsigution. we bserve that 


=a exzene OW 433 | 


Finding gradient given two points 
‘Rd she elit of the Ln asi tog each othe flowing pale fps, 
(@) A(z) and tz, 5) 

0) 2 s)and 00-1) 

“Solution 

let bp 7) .B9and ore 9.) = 2.9) 


Desoto ee 
meen yaa 
iyeee st 


Jet le, y= (2A) and a9 =D 


‘ind the gradient ofthe line pang through each ofthe allowing pai ofp 
a) 08,1) and 26,3), 

(8) ~7) a Ko, 2) 

(6) MUA. DandNiu6 0) 


ning the gradient to determine the cooriinstes of point oa the line 
the gradient ofthe ine joining the potas (5) and (28-2. ind the valu of 


decay) (Sand x,y.) (2.8) 


in = ae 


cee eee ee ee ere te ee er 


1 te gradient of eine joining te poi (4-9) and (-3, 0) 5, Gade alae wh. 
ry 2 hepoints Am tN), KZ -9) and C14.) arclincar te theylieona sag ine 
ee Find the pone voc 


crerise {EN 


@ Ferisepmiconof ete paningtivephech (SP tyrant fhe pining the ps0) and 


ofthe van pe po (2.1)? whee 20. ad he ble ahs 
) A@oamt 2.1) * 


b) €(2,-3) and D(1,7) fn, 
© Kiama 30 
(@) 64,7) am 0,8) 1] tre poie #2 Gand enor 61, 
© i-2-anlie9 (i) anda) rey Iie peo 
©) ACh 63) weg tc ers 
@ pins 10,0, 87,1,08.0, 11,008 
Fé Mare dom inte dag WB wepins 0.06, end ae || 
y colle they leona rit ine Pande 
pee 
_f60 (Rte tine joining the pola (2, and 847,28 +7) 


‘usa gaient of 2 Find he prose aloes oft 


© veces teeter 


7.0) are A(O, 6), BC, 1), C17, 3) and (5, 4), 
cc (0 Pa ie pen fal ks of ABCD 
yrestety At) ac you sue seur te glen 
MesyponcseeEspeet 


Find he pradient each ofthe ine segments AB, 
Ab DC an 


 espatiotte eng be pant-3 7) 


snd 3 teva 


Recents sande and 8 | 


respective Given that tbe gradient the fine 
segment ABs 3, fad the alueof k 


ars 35 f 


OL 


‘A. Equation of a straight line (Recap) 


Let us now cnsier how the Cartesian coordinate ptm can expres geomet objec ws lgbrsic equations and 
express, We net et recall wae ies we art Book 2 and then se thew eae cle per set in 
‘he Cantesan coonaatesse. 


Hortonal ines 
‘alne pura othe «ans and ts tance fn the x ai then every Plat 
‘en theline has the sane ppm 


7 


qe 


‘The yraien ofa horizontal ines, 
“the qition ofa horontal line ny 0 


Vert tines 
Malin npaale to heya nd its tance forthe axis, then every Pint 
entheline has the mre scoala 


Be ore 


B, Equation of a straight line y = mx +c 


1 Book 2, we out thatthe equation fa srlght inc sn theform 9 ~ ate +c where the constants the 
radial of the Line adhe constant the ters 


t Ae 


0.0) 
aI 
Fes 
In Bg 57 the mighitine pases thoagh the points Ae er 9b. the grant fhe linen the 


Genie ine = m 


The equation y~ mx +c known asthe gradlcn Intercept form of the equation of aright in. nth eqution, 
in gies the gradient ofthe straight line «geste intercept onthe yas and (0. the point where the line cits 
theyate 


Fading the ylatercept given the gradi and coordinates of point 


Pee Given that theline y~3x ¢¢ poses through the point (3 1), find the val ofc 


Since (3,1) stom the ine y~ Ar the candi (3 1) mus ay the equation, 
ie 1-30)-+e  sobiutes= Sand y= 


1. Given that theliny~Se+ «pac through the pont (1,2) find the value of. 
2 The point 64) leson theliney 46 +B Find the van ot 


ar 37 f 


———— 


‘lading the equation ofa straight ine given the anordinstes of 2 pons 
‘ind the equation ofthe straight ine pusing tough ech of th allowing pts of pint. 
@) A(1,2)and 80.7) 
ppp ©) 2. 3)and 7,9) 

(6) 215, Nand A5,6) 


ww 


Gradient ofA ~ 


Equstion AB sinthe form y-ete 


Since (1,2) es onthe tne, 


secqutoactaney- Set 


(©) C12 3)and DY. 3)have the same y coordinate oF valve 3, 
+: €Dieahoraonl in with equation y=3, 


(6) 26,1) and 5,6) have the same coordinate of alu 5 
{.BFiwavertical ine with sqoaton «5, 


"ad theequtin ofthe soap ne psig trough ach athe lng pa om 
(2) 42, 1)and 5,3) 
0) G68) -nD-4) 
©) AAS) andA-38) 


(Wat information do we nedtofindthe equation af tag line? 
(Consider nc of the exes bow. 


(Case: iventhe gradient mand the piece 
(Cane Glen the patie or el recs of ps, 8) 
(Case: Given the ends of 00 pons (8) and (6) 

conch cas, describe how you would find the equation ofthe straight ine, 


be = 


Introduc 


Problem 
Revisited 


ida 


{cts tak noc lk atthe nis roi 
Athoag th problem of ding te minim ae oY)” my sem kan algsaqueion the same 
‘uetion canbe nella geo ble weg eso coednte eesy 

Fr cya the ¥ y~Siaclyhe eton o agtliewith xmog () and nce 92 
thiean berepcemedin Fp 3 bow 


fem Evecrbants gence 
Goon ia zon thine +75, wesethat thedtance fom Phe eget 
sgn prem by fx 0 49-0) YA wt Tarte, the minus ale of Pn es we, 
(7 esc the sort pole tance fon Poth eg soe 

(] Explain why the costes when ts at minim dice rom the oni. (25,25) 

{i Shove tat the mininnam distance from Pte the origin, nd hence the minimum vale of Px" 7s SVE. 


1m summary this example demonstrates hate an lpr question can sometimes be recast 25 an equivalent 
enrnate prmetry pratlern! Nene cizate got cae sem an the rae cect alge and 


1, What componcms dof eure to determin the egstion ofa staight net 
2. What have erat ia thet that am il wala of? 


Exercise 
B® oe point 43) tec ontheline y= 20+ Bad 


© ire serene cps gh te 
pats berate tenet 


— eerene OWE 439 


coe SI 


ad the eapaton ifthe right ine pig 
through ech of the folowing peso point 
(@) Aland m,-1) 

(8) 1,3)and 202 5) 

fo) Mand x2,3) 

(8) 66-5) and HU) 

fe) 1-2 0)and 0,7 

(0) KU. —Spand 10-1, -D) 
(g)Ma,0) an N{-9,0) 

8) OU, 0)and 0,7) 


‘Rd the aqui ofeach ofthe lng sgh 


iss, gon the gaint ad the coordinates of 
pin ha eon. 


@ Lao 


© 30-9 x 
069 © atte) 


Wate dows the uation of the straighr ne whic 
pase through the origin and with reient 2 


Incachof the flowing diagrams find the ratent 
and the pine ethene where pombe State 
the equation ofeach ine, 

os o, 


2140 ™™ oxrone 


the rate ofthe line psig thal 

and, 

(i) teen of he ine passing tough 
Aand 


re tnenae-5-tyandts = 6p shee 
‘eran id hpi asa 


B ceentetae EZ 

(9. wakey eset ofte emule 4 | 

Gi) fhe pat of thei 

(nh oii of pl wh be 
tne cs teva 


Find se equation of hese ne which 
pases through the pont (3,5) and eth 
srtient 2 

(i) Give hat tein in part (an pes 

trough the pda (3) find he val fp. 


Pinimi Gini einieiniginisipinigislelsieipiolgioleae | 


pT RUST SUSI SCRCpCpepepe pepe mi pr prety 


Exercise 


@ ratte cen fer cnage ae png 
Semgte u aang ee 
qatietamey trot 


(0 rndtccmsinnstie tigi ne ih 
pach ep and 

oats 

Sra nite conte 

‘ofp he 

par 


(6 tenemos 50th at 

Papa Gh nd 

0) thecal pice 
ote 

6 ther i pin tire 
winches 

(tint ping Pa 
teagan atone 

(iv) the equation of the line passing through P and 
beroge nit 


A age pes ogh he points A.3) 
and 123. 
3 Find 
(te patie fea, 
(0) thecgaton fhe ine 
(0) Thelines "3h eal pty of ABC 
finde corner of 


© sitetoeneny zien denne patent te 
sash el eof Seth an 


‘elise tobe pall w the axis iastead, 


Tecqusion oF tne 3e 4p amet 
Seouae tenn Aatienaihe 
pak 
By ecm end 
{0 tetanus 
i) een tec OC he Ot 

opiate pet Cera Se Be 
peed 

Qe Romsey cents 

ieee 


© decooninnerot he pis? and Gare.) and 
shpat 
(Dd ontop verte 
Papeete enrssier eon 
(9) Gen aty = sitet mee 
pre peta 


(a) Catal he ength of 10. 
(i) Hence. the ng ofthe perpendilar 
fim Ren PQ 


Midpoint of a line segment 


In this section, we wl ea ro determine the eordinats the midpoint of 
ne seymet, wen the coordinates of sro end pole are hen. 


Fora minke linen one dimes 


the mamber eth beter and 


15, Ths number 15 isthe mid ale of and I found by ting, 


he tere of Aan 


141: 


"herefire,a number which the mid yalue of, and 6 


Let om extend thn ide to to dimen. 


ected 


pepsi nec 


ig 5.10 Eacrameeas 


‘he coordinates af Pand Qe, and (9) reapctvely Le fs, ye the dint af the Hine pent 
‘Whe condi of Mis the average of; and = he coordinate of Ms the average of, nd 


Midpoint uf tine segment 


BRE 0) Pec seconde mipaorotteinemnen Poe 

paring i paesaet ye 
AG Sand 4-6-1), opens 
th ceanmdoa.a, pee 
(iii) 145, 4) and 145, 1). jevinioeererruas 

0) éccmstomtbealini dieing — Soe | 
jamng 5 Std Qa Nee fede cet 
caren 

“alton 

(0 Wigan (42.22%) 


eat 


2.3) 


ww mip orco- (42% 3} 


=a) 


tw) auspointoroe— (522%) 


bs) 


(a) ind the coordnste ofthe mpi of the ine segment ning the pot 
() AG.a)and (i) and 469), 
{wy 20, ane 

(©) 1F02.0)ushe muon ofthe ines jamig 
pants 


-S)and mp find the val of 


‘Midpoint of Hine segment 
epiainwehy/5,8)3snt the mipint fhe ine sxement joining he points 7) amd 
149.7), 


Meth 1 

Since bat they coments of Cand H are aqua 7. GH sa hornet in segment, 
te the pencainateo the midpoint of GH mt als he eal 07. 

Sine bey sourdinate of 5,8) 8 (7), then PS, 8) not the mpl of GH, 


-7 
Since the peooedinate of 5,8) (7) then P58) eno the ipl of 


caren rm gs f 


GN dette 


and A(,6) 
2 Explain why RU-3.7) isnot he midpoint of the ine segrent joining the points CIS 10) 
amt 5,8). 


Ae the following statements alwys tr, smetimes trac o never re? Ge estan for your ant 
(@) IEA the midpoint line aqgment AM then Mi pint ditt fom pine ad 
(@) 1fM65 potneguidsant rom points A and 2, then Af the midpoint of thcline segment AB. 


nding ye peralllogram 
sie WAC, -¥), BC, 1 and 1-15) ae thre verte fe pralllogam ACE find he 
rove) ‘midpoint of AC: Hence, fd 
{tect (a) Betnghoeao 
“Soto ten yy 
tpi ofc (S24 Mt) 
5) 


“Ata, a 

Pte 

(a) 
. 


240) 

a YSTR 
{ea b-aF 
- to 


=H¥tunts (ost) 


~ Stag 5 gare ee 


eT TS rete terete tetgee gee a | 


AANCD isa pualogram The coortinates ofA. Hand Ce 
pet. Fi 
(the oordinate af 


FCB 5h, Tard (4.6) 


) the enh othe diagonal BD. 


"Thelin Sx + y~17imertec the carve +48 athe pons Pan Q 
(@) Findthe coordinate ofthe dpi of PO. 
(G) Calle the length of PQ, 


a Finding 

1. Useanather method in Worked Example 10 part (0) oi the coordinates. Which methndismare ecient? 

2. Given any thee vere ofa parallelogram. we cen us the formula forthe mipin to obtain the fourth 
eres Can third be applied oa uate, rectangle, shows ape anda Tit spin, 


vertex of quadrilateral 


once 


ind the coordina ofthe midpoint of the line (8) Usetwo diferent method expan why 


sgn iningehot he tlowng pact ots Feed nnetne mip bene 
bent) ‘one janngtpte Hand 
ee as 
© tonentthy 
@ i yeMo he oe erie orbs ae 
(0) Gav baba)an bn 24-4) O-3,5) a, 8) Fa eos 
(2 al a, a) mes 
@ wecretvesaoeng uivemipomstea (@ Metoey-1-rhumeanteaney 2 +803 
Retheconlinaeed ees and fd thes he 
ervey rawr 
Ma tan, 10) 
(0 Maan.) Popes 29S etc 
(@) Mo ayaa, 0) ope ava plnaod 
{tad contest ipa 8 
@ Mestsererioe eapintaogam suche (i) ctl oA 
Achat) ant 3) Ra 
teeming AC © sevierncange 
th seta ener. {Hon ah midpoint AC ange wn te 
‘tne nts inh pote 
@ 0 eminwy Ak nate mihentor ne bi chiar 
lerscgmet jing po M3) and 
(ak Wha can oath pit s 
Pande 


our gg f 


TT -—~<7S;«7«S SS 
—— 


() ‘The coordintesof A aed Care (hf) and 
(os apectvely: ental he rectangle 
| ‘moved uni inthe naptve dietion of 
‘heya and then unite ithe negative 
| iecon of thea, fnd an expr, a 
terme mand fr the midpoint AC: 


(Given that PU pence meester exit. 
find the concer ot 
(Lethe dpa PRE Esplin yor ana 


‘diagram shows tringle ABC wi vertices at 
A(-2,3) 86) and ((0, 1), Pand are the 

| ‘mili Aad AC expect, Papal 
mac. 


POI the vin fhe sides, QU and 
Pare AC-2.3) 85,1) aad Cl-4 7) 
| ‘spectively. Find th coordina of P. and 


( Parallel and perpendicular lines 


tn ook 2 we hear that the graion of line ica meme flo steep heli theta te vertical 


peeing 


change (oie tthe hort change oe aint = 


Tonsoni ange “nt 
Sect 52, nie eat bet calcd the pati fine ee jig 


1 thi ecin, wre wi explore the elatonahiperwee the atid of ine athe angle of intial mae by 
‘hline wh the postive duesion ofthe 


[SoS rveeton | Angle ofnctination 


ig 511 shows twolines aad |. 


sag Eg 


HHT 


Tos gem eee a oa dca ne 
Seal hal fanaa heb 
(2 hear yoyo 
(8) Gsenedeaor cat und ing ora 2 pict tes 
2 Ue i grt mote im tn 6 pin yor ms 
tan @, ~ Spponite se 
Data, ‘adlacent side 
Ae ang te tes bee 
4h snare gt opteres 
(5) Uccter ty ca gng rane fo ip pn ts peo 


Ee eer Be pect rms lee ens Sy yom re 


$e ieee tee ge oa ed ec | 
‘Doe th elatonalp apply he ines hodzon or wert? Explain your ance. 


2. Paral ines 


In gener iF the ange of inctnatin of 


B. Parallel lines 


Work npr. One stent sto refer to ig 5 12 andthe other stent isto refer Fig 513, 
y 


/3- sel yp F 7 


‘is Corresponding angles formed by two pare ins anda raster are equal 
[3 Look atthe equation ofeach ofthewo lines Sse te gatat f each ine, Do the havete same gaint? 


“€ (a) Compare your answers to Queton? wit hse of our caseate Hee, expuin if the wo lies in 
> 


——— oxress o> 47 


() Compare oor enswers to Question 3 with those oF our classate. What does that ell yom aboot he 


pate cf pal beet 
3: Copy me coop the lly tot 
(4) If two ines are paral to each eter, then the have the ame 


(@) if wo ines ave the same gradient, then they lll) w ea ether 


“rene /betcaeney 
theta here 


Views he nttin dente "epwel et forcaml AB1/CD meme aie Rldmsomcen eat 
pusice cd =] 


— 


1. Gen she p29) 9,8) 1,8 id he ans A, Can AC What ean yo abo 


‘the dice pola 
2, Given that the gradients of XY and Yar equa what can you sy ahoct he pots X,Yand * 


f "gs post cst 


From the hove Thinking Time, we seh. 


‘alia ey cot 
Paral lines and coltinese points 
Wotkee ‘Given four pois 040.0). 2,4), BK 9) and OK, 2 +7}. fnd he values) of it 
exams OA tepartel Bc, (i) hepotns 0, And Hare coline 


1 


143 "=> axons Coy 


(i) £0, 4 and Bare xin, 
‘then gadis: of 04 ~ padient of 02. marge rete 


emesbonegan 
Gaya ao wate 
0A pesto 


abe. 
Ro 
o 


8 


The continu for pon ee SLB c kv A GBR RY and GK 
Boerne 


(i) ABicpaale w CD, (1) thepoins 4 Band Care colina. 


C. Perpendicular fines 


, mene 
2 


Werkin pai, esc st rt ig 5:4 tc the sent too ta By 515, 
y 


pitt 

~ — 

: GAAARaaee con 
M52 Fp ss 


sea protractor to measure the angle hetween he to ines Are the ines perpendicular? 
Lea thc epation ofa of tetroline Sate ppaierd ofeach Ho, 

(Clete he prod the rain fet peepee cx, 

"Together with your caste compate the answers to Question 3 for R314 and fr i, 5.15, What do you 
dolce! I hisalays uel 

|S Does he tlatonaip in Question 3appl fone ines horizontal and theaters etc Explain your answes 


In general or twine | an with rae mand, repetney, 


over there isan exception tthe ove resus ifane the ines sera the 
te dint undefined and so ye wl not be able to ese mm, 

‘ese the notation Lo denote is perpendicular. Forexample, A CD means 
Allis perpenicae oC. 


eT 
= 
Perpendicular lines 


“The yrs of ABC ate at A(,—5}, B,C, 5) Is AARC ight 
‘rangle! Give esons fr you awe 


“Solution 
Method ts 


hea ma, 


+ AIL Cand an ANC ica ight ange ange 
Meth = 
Al= YTS ACEOP = YH unite 


182 YADA = JH win Eeeenre 


A0- (0-0 IE ns 
Ste AM + BC-~ AC, by tbe eanvereof Pythagoras! 
“Theorem, AAMC sa right angled trangle 


Proce Now 12 I arc. eee oe? 


focywaranswe. 
2 Ticconrlinste of hee pint are AC, 3), 5,3) and 
cra 
(0) Find the condiats of the midpoint Mf AB. 
(i) UAICihe pependieakr bieen of AB, ud the 


Keita 

7 Kenia 

‘ered “The commie the ate are C0), Ho») and 6,3) ed penta of rane 
stoand nf OP ponent 0 


13. 


CGrudleatof OP x grade of 0 1 


testis} * 


an 
a posleseco alae m= and n= 


150 =" exeome =o 


A ee 


"The coordinates of four points are 00,0), (2, 3), 
ak 6) ad CKO, 7) Find he vale of LiF 

©) Odieparall oe 

(the plots, 4 and Mare cline. 


@ Mcrae te pitt A 
et, onbC16b) Fodor AHAB 
rerpeniesrin 


@ Mercer Aan ae st ACH 9, 92,3 
Cie 0 Hinthe anc ot HA 
pope Be 


@ Meccan te pits me A.-6) 
13, and C6 Find the vale 
() Alipeendarn AC 
{ia Adond Careline 


@ isn wher hing piss 
al popetsaroenti 
Gynt andy ter le 
OF yote-miya—tevs 
© yo aeetmday-oe 
Lacey se 


The cowdinates ofthe points are Alm). A 6) 
sand O15, 3) nd anerarmple the aloes mand 
‘iF ABs perpendicular 


(FA pi sett Gs 28) and 
thus cmt cordine 

Fa econo 
Hence explain Rand Sarco 


9 


aplain whether the wo inc wth equations 
Byte hand x= By 


Bsa 1.9.06 a 0.1) whe 
oceans AP 
eh end ang’ eres fr or 


A 
Practse Now 12 “The coordinates of thre points er 40,0), AG, 1) and tpg). Finda posse set 
—— ‘als of pan i 4 i pepeniclar to, 


st 


ie that A ee pin (0 an Hie (6,6) Sad 
(@) the coordinates point Con the xaxissuch 


that All BC 


(0) the exons of pint 1 on the yn mach 


thet ZAM = 9" 


(GR twee 37-inch 


Sp 2 Se atthe pints Pend ( inen that 


the equations of AB and Dare y= 3~ and 
3.14 what can you sa abt the tnes 
(o) Adand eG? (H) Cand Pe 


“1B Grenoreammanap ey siomt ne 


stpendicurbssctar of the ne pment joining 


Caatband (6.7 


(Tee cortnaeot tee pute A 1-3 
i Sand le) AD peer 
Pa 


() thevalueotk 
(4D the gradient of AC, 


(uy the cute angle tha: AC makes wh the es 


"The coordinates of thee points are KU), P43, 6) 
od O(a. Find an example ofthe vals of bc 


sind dif Pi perpendicular wo 00, 


a 


(56) 


points 1, ("1, 5), (0 5)and (2,1) athe pons (5,8) (7,5) (3,5) ar, 2) are the erties 
vertices of paraldogran,dhowing your working of shams showing your working ey 
ey. 


coe 
|@ ve rwometnnsio deine vier thine (Q) Ue two metic n eterne whee he 


Equation of a straight line involving parallel 
and perpendicular lines 


{in ths ction, we bal pp what we have learns in Sections 53.and 5.5 to ind he squation of astaight ins, 
tehich ia either poral r perpendicular ie anther ine 


Equation of non vertical line 
Find the equation of he ine that pases through the points A, 2) and 3. 8. 
Hence witedanma prmible uation ofa linea perpenicaar to 


14 


“Solution 


Grades of b= 2 


Equation ofl isa the form y — 33-6 
Since (1.2) ies om he line,2= M1) +6 


Hence equation flisy 31. 
pose ution of nett psp toe y~ —Le 


ESE] netic equaton ofthe tne wth gatent2and posing hoagh (4 
Hence, wie dona pone epation of line ht perpen 


22nd the equation ofthe ln passing through the point 
(2) @7)and ieperpendicaartoy=+5, 
(©) (-2,3)andis perpendiubrw 2y+2~2, 
(0. YJandisparilto-y + 26750, 
(8) (5,-2)and is parallel a e=2y 7 


152 exrone —— 


A 


Equation of perpendicular bisector of Line seyment 
Find the equation fhe perpen sector a the line segment oning A, 3) nd 
13,15, 


Perens ene te 
[x4X, 9,49, ) 
a 
spr cate 


Midpoint of 48 


ptere 
Sie on ee. 
vote 


Food the equation othe perpndiclar sect of he ine segment ning C5. 7) and 
D7, 


Peobleen involving prometsical gure 
“The dhagram shows quadeatral ABCD a whieh he 
‘Poin A and Dic onthe as and eisrespeciey 
Cathe pot (16 1) and the equation oF AB 
y= 201-4 HAD end Car perpendica 10 AB, find 
(© theconnates of Aan of 
(1) theewuaton af BC, 

the monte, 
the lengh at, 


aureus 453! 


“sotto 
© MA z-O.0y-20 44-4 nase 
the comes Ae) ween 
itt pit a) Bae 
Since LAD and gradient of AB ~2 en 


the coudintes oD ate (8,0) 


{Gratien of HC ~ Grant of AD ~ 
Egution of 8Cista he form y= Le 
Sine (16,11 so he in, 
ne 


Subsite x into y ~20+ 
yn26) 4-8 
the oontinates of Mare (6,16 


(tr) Length of cp ~ Yaron 
feat 
“Taisen tod 


“heir sea apesim ABCD 
snich Aner OC an 

enti And BC. 

FS Teccsriesos Sand Dae, 
(06.8) 1) smpeineFd 

(@ teeqision of BC anda AC, 

(@ thecnordinatesof 

(Gp she lenght, 


154 earns —— 


‘What information do need to ind the equation of stralght lin! Car desribe the sae Ut would se 


‘seo the typeof infratin given? 


= —- = 
eens 


8 1) nde cgaton tte grates (6) fd the cut fee that pi 


Saodpasing they 29. Hens 29-4 7a aces te ie segment janine 
dvr peti fae a pea ans) 
erento 
(0) Prubecqutondttelne! th grtint Gi Gnenta he inecetot tines 
Za imate a) Hees at Tesco orctenl 
Gen poe qin fie a Peace oer a 
penta 
(A cvann D cat siee 
@ rotine nn of tee pag vagy pearaet Srae ry omar 
Bae eran ‘euation of the perpendicular bisector of AC and 
a ante. 6, Seo | 
{6 Ho.avandt ah 
@ G4, Banden, (Benga sts inset ACD tae 


At (6 1) Blesom hes ais and Cis(1,3)-The 


Find the eqartion of tein passing throagh ‘agonal Bieri AC oop ances tM Fla 


thepoin apreer 
(a) (-2.)andispalrotheline3y+7~25, fy eemuauener SP 
GLC Sad pe pepe lee {i he coordinates 0 such at ABCD 
2-5, 
©) (68) ant parallel othe line a+ y= 17, 
(@) 1) andi perpenar to the line 
yeasts 


ind ie enti of the i erat ining 
point whose scoonlintesontbecuvey= 223 
Se-and 


Find de yustion of te perpendia isecte of 
‘he Une eget jig the ins 

@ 2G,” 0) G.sandes) 
(© © Fands 7, (@) 6, Aand(S.9. 


Se eee ee a es see ee ee 
@ 


exercise {Ey 


“The coordinates of thes potnts are ACO}, 
C3 and 20 


1) Find the eation of etn segmenting 
the points AC) and 1-28 

(i) lam why AR~ BC and that ABC =F, 
shoreng your working cea. 

(iy IF, hand Carethe tree sericea aque 
find the coordinates of the further 

(0) Hence or atherwise acute the ara of 
the sae 


the vertices af AAU are at QD, 5), (44) amd 
18,6) Given tha Pith fot ofthe perpendicar 
hom 44 CH prodeced, in 

) eequaton of AP, 

1) the eontinates of 

(Gi) the ent f AP and AC, 

(io) the aren of AAI, 

(9 the length ofthe pend from tn AC: 


r$ 
ane 
NU ee 
“hia,4) 


Inthe dlgram. the coordinates of hex pouns A. B 
fod Care AU, 1) 863) ne CX 


(0) Find the gradient oF BC and of 48 

(4) FH asthe parton the yas uch thar B,C 
{and Hare cailiner find the cooninats af 

(uy) Hind the coordinates ofthe pot D sch that 
‘ABCD wa paralelgras. 

(i) Fin the equation ofthe perpendicular 
‘eect of 


© tee coorimatesot tne veriesofatange nc 


sare A(L,2), 6,7) and C7, 2), Find the equations 
‘ofthe porpendiclarsecusof 

(a, (bh) ac 

enc, nd the coordinate of the point sudan 
from A, and 


“Thecoordinstes ofthe points Pand (are P10) 
and Q0.4), 


(0) ind the equation ofthe erpentcnlar 
‘sein ofthe ine ain? and 

(ifthe perpen sete FC cts the 
sp ad panera pint and epectiy, 

Calcot the length of HK ing your answer 

‘mete devel place 

Find the cnn of Rach hat PRC 

parallgram. 

fi) Show hat PHQH ia ham 


P56 "> excene 


Rin BiRinininisinininisisipinieialsiniolelaigiaae | 


eo 


Inti chapter, we resapped come dea which we previo earn Book 2, We als lear how the Carasan 


‘coordinate system can be used to represent geometric prablem aan algebra problem, and vice vera These show 


‘athowiempataat eto develop yond rathenatial ootions ty commute Heat ia mama a well st 
‘ow wef mathematical diagrams can bein haping ssl probe. n vanced mathematic cour, you al 
sechove gaometic ebjers ch cies lips, rectangles and 3D objects such a pheres end other sues, 


‘ame repented sang alga ptr wih the ue thie 


‘Coordinate eometry lo helps ws to quantify propre: of geometric object nase and compare thm, sch 
‘the measure of gent. Grados of paral ines are equal ‘The prodact of rac: of perpendicular ins 
leer jut 1 ih an exception) epen when the perpendicular lines ae rotate by the sme mot which 
Janexanpe oftraiance. 


WOT eit 


Grint fine egment 
Aland art poison lve te dient A222 


+ Find the gradient fe ine passing dough the pois (7,§) and (5,5) 
“Length os ine sepment 

“The length ny ine segment AX whore the coordinats ofthe points A and 
‘re(sy) and a9.) respectively sxx. 92 


+ Find the length ofaline segment its endpdnts (7,8) and (5 5) 


uation uf straight line 
"The agaton of astaight ine pasing though the point (0c) and with 
rodent nin met, 

‘Fn he eqton of line pening dg the points (-7,8) and (5-5). 


1 


=e — 


z 
- gp) 


3 Hquation of hersumtl ine 
“Theeuaton of sraght ine hts parallel othe ams ar hich panes 
through the pst a Bey = 
‘haya grader of. 

‘equation of verti line 

‘The equation ot saight line that paral to the ais and which passes 
thro he pit a B= 

‘negradent eundetinod. 


A WAGs, »)and By) retin distinc pois, then: 


‘Gradient ofA tan 0 where isthe ange of incination 


‘5 Fortwolncs and with raion and espace, 
‘+ sspoalel tod, + ther gradients are equal em, m, 
‘Ts perpendiaart,< prt ther graents n,m, 


isp "= gurene 


CHAPTER 


Graphs of Functions and Graphical Solution 


Learning Outcomes 

What wl we orn this chapter? 

+ Horta daw the rh file mam af poner fats y= 
fa 4, rand 2 

+ Howto dra the raph af exponential functions y— ki + 8 te 

‘2isaptive nezer.a71.and and bare rational numbers 

+ Novo daw the graphs of atonal fantons andi ther anrpes 

+ Hort dtc the graph abi reocal ad exponential furetons 

+ Hoy to alveaneqaston graphically 

+ Howto etimar the gradient ofa curve by drawing a tangent 


+ Hort interpret and analyse data fom tables and raph inching 
Hates tne mid open tem rep 


"Toreduce wastage of paper based packaging, a company makes open cardboard hoses (30 cover from recy 
tap cardial pce cach with dimen of Dm yO cm Squares side cm ae ct fom ac 
‘ore ofthe cardboard snd he esl pare folded to make an open bax a shown= 


~<a. 
Raiah “adem 


(a) Canthe same rectangurcntour he sc tobi a th a rotume of 5c? Why a wy not? 
(8) What ald chee thatthe akan of he bee ama 


‘How di you ove the laeoductoryProbles# Did you welt anc tht describes the éatonip between 
‘he wahume of tie hax andthe length ofthe square, emt 

‘To dos0, we acedto show tht the volume ofthe bor esi to s(8d 206 2) Thu can Beexpresed 
4-2? +4800, which van example af eb funeton, Weave mt learnt sve this alpaca 
Hor can we appeach thir proicn graphical 


( Graphs of cubic functions 


A. Graphs of cubic functions 


ln Chagee 2, weave ert todraethe raps yar hr where band cae constant sed 20 
Webi olewat to sch rap ofthe foumy (x ijlxKyandy~ &Biix Wve hand have 
constans,an wel a8 y~ Grp + gand y~-(x— pF 4 qwhere p and gare comnts. 

{Letusnow kan how dra the gph ofexbi functions. 

In general cabicfnctions are ofthe frm y= ax he + ced where cand are constants and 0 


160 =" gusoee a 


[= 
A 


[Ey inestzten ‘Graphs of cuble functions 


Bg Poe eg ete it ag en, 
(a) Doscrbe estapet he poly =a where a acomaune 
(©) Dose ees ofthe wale of onthe shapetth rph of) av 
(0) How doy tink te groph of 05 woo he when compre the ep ly — 2" 
| Thegeenl fom ofthe equation of3 cake funion =a e+ ed Usiga ophng tar, 
cpl the op cai Fton ay ak by deneing he raph ofthe lla acm 
@ ysis OW yeieie 
fo yreisieet 
(yee te 
@y-8 era 
Deseret uni othe gener she othe graph baci ton 
“4 foreach oth raps Quon change the coef f3'0 1. Hoe dou us ae the ape oe 
snbe 
5 Wrte dows your obseratons about the rp af acbic fant. 


From the above lneigation, we bsere thal he yap oa cubicFaneton ie 2 fnction of the fort 
ya's bx~ cr d, woul ake the supe sb ig 6. 
When yl the graph passthrough the orig? 


(aly mae Bat exe where 0 


() yn ae she Fert wheres <0 
Higa 


sama gy f 


ee 


Drawing the graph ofa cubic Function 
‘Using scale 2m epeseat 1 unit onthe axa 2cm to eepeseat 1 uso te 
‘ams dra the raph of) 2843 for 33, 

Find 

(@) the ylueofy when a= 15, 

(©) the valve of xwhen y= 20. 


(2) From thepraph en x= 15 y= 65, 
(©) Fromthe graph when y~20,4~ 26, 


‘Ua scale of 2m epeset 1 union the «axa cm to eepresat 10 unis onthe 


yam draw the graph of y= 2° 2for 3 << 3 
nd 
(a) theyalueofy when x25, 


() the valve of when y= 15, 


Introduct ry 
Problem 
Revisited 


B, Sketching graphs of cubic functions 


1 Seton 614, wehave lear about the shapes ofthe graph of bc Functons and how plot them. We all 
‘owas to serch them. Hecl hat in Chapter 2. sketch graph, we ony ned to plot the critical points which 
he curve panes theo 

+ thepoit where he curvecus the yas, 

‘+ thepoims whore the curve ett ais fan), and 

1 theraming poi. 

However, finding the tring point fhe graph of ecubic function isheyondthe cape of isook. AS such we 
stall eal look at hex and -intsepes in aching graph 


‘Sketching graph ofa cubic function with a single intercept 


terse 
2-3 intercept 
Stach: 
x 
yep ‘Senet orice 
ute pn age 
Sntrine 


aa oxrone 1.63 


‘Sketch the raph of = a6 


‘Sketching graph ofa cuic function with mi 


Wieind Skch be gemitely= a -22—Re 
“solution 
ad ec 
Whons=0.7—s8 2 a 
3107-0) 
age 
Wind s-ecpe 


Wheny-a2 22 ae-u 
3082-1) =_facorite by exacting common ctor 
steo2¥e-—0 —_factocesing muplcaion fae 


oe 
. 
Pee 
Perera ers 


ea O™ gxrone Eosree estes are 


SS — = 


© Graphical solution 


eRe Graphical solution to equations 


1 Find the vale) of which xy the ellowing simultaneous equations by plating the raph sing 
graphing sofrae, 
yode and yor 

2. Find the value(s fs whch satiate lowing simultancons equations by plting the raps using 
aphingsiae, 

eet and voz 

What id you nice about the equations in Questions and 2? 

“4 Withouploning dhe graph, wee down the slum oF2e*- x10 Explain how you Sigur outdo 
wader drain the rash. 

‘5. Whatdidyou obverveabvut hw snttaneous eguatons can be old using the yap eto? 


‘As see rom the sbove lavestiation, the kay w sling equtions by the papal 
‘meth isto deri the graphs tobe drawn. Frerample. ose the aation 
22-1 =x; you wil ed dew the grap y= 2s Vandy and then ad 
‘hex cooninan() of the points) of imenecion, 

In gene foc a singl-varble equation inermsof xof the fon 

{Eseenon 1 Expres 2, weil ert death rape y= ¥apreion 1 
snd y~ Exprenian2Te sotions) wile ven by the = contin ofthe 
Imersction pint) ofthese raph. Frthermore: we note that there are ee 
ways dete ou the rasta deans The given equation eam be salve graphically 
bpdnaving ober qutalen st of equations, obtained by lgbralc manipulations 
that precte the oquiecent oe egal tion, 


i 
i 


Sane 15 


= 


Graphical solution tavolving cubic function 
“The arabes xandyare connected by the equation y~ x! 3. 
Some cortespning values of and area inthe able bean 
DETACH MBE 
3 Palast ar 
(a) Find the val ofp 
(©) Usinge ese oF cm to represent unit data hoinntal carson 3x <3 
Using escale of 2 cm to represent Ian draw avril ens or M0 y= 30 
‘On Your ates, plot the pou gen inthe able ar Join them wh smooth curve. 
(0 The equeton = l0hasonly one ston. pain how thican Be seen rom 
‘your rah, 
(©) ©) Onthecame ase, dem theline) =2—Sfor 32422 
{Write doen the coordinate ofthe point were this ine Intersects the care. 
(ii) Thsvalueof rss soton ofthe equation x + Ar B= 
inde alae A anda 
*Solution 
(G2) Wheax= 3.9 (37 3 
By 


Worked 


4 


fem 


N 


@ 2-w 
3-0-3 
x37 
‘rom the graph theline ~7 only ntact the curve 


(0 From the raph hetine y~2e—Sintemects he curve 
dart 

()Atthe pate of erection, 
parsers 


Comparing? +x. 2-Owitha'+Ar+ 8-0, 
A= tand 2 


PRE teers candy reconnected theoqnton y= 272 
F Socorro neem nthe ae 
SiEien raw eae 
BEGEERES 
(0 Pde aoe of 
(0) Unga eal feta npn 1 ew henner 3228 
tng awa of mo repeet un dra eta pao 30) 30 
(On yr a lth pnts gen inthe and jf with am cure. 
(0) Onthessimeates drew heliney = 2 for -=3 
(i) Wie down thes cordate pol ere Mn lester 


(Ut yalus of ies solution athe squuion 2+ AE B= 
Fd the vale fA and of 


1. When drawing the grap (mans orig graphing software, iximpertact tn comcider the wal ofthe 
es that the porta features fhe rah are eal showa, How Jo decide onthe cal of teases 
‘they me not gen? 

2. Whe sling equations by the propia method haw da I deve the equations the graph the dee? 


Fs 
5 
al 
a 
gl 


(@ Graphs of reciprocal functions 


A. Graphs of y = 


Come ein in 

(0) Devdas cs id thane of 8 eh cpa 
mri inn ancesn th athe wr 

(0) ihe nencnefa tern tecnico py the 
‘nae Gest udu hee nko deo a 
prancy 

(eBoy La sh hep of pene? ade Vinca en find 
tthe ng tc epee Pee 
how 
y Viens? 

‘Wari cormo exh i naret 

Fach seni be ery te con cine y= 


7 hvesisnon 4 


nga masng te dew ihe apy Se = 
les 0-5, eine 
© a (an 5s Cartesian plane are labelled 


1.) Fora>o,nbich qudrrtedo the graphene Can you cepa why PP Taio 
{Gi Fora which quart do he grape? Can yo ean hy? 

12 What canyon ey abt the tational sey each of therap? 

‘3 Dothegraphc terse thas andthe axe Expltn your ase 


lies == eagone Cora ree eer 


From the lvegation on page 1 we sneer the graphy = 
+ vhans=0 de tunciony~ $ isastdeind, Le tae ecko the raph whens 0, 


+ theres atonal metry fede 2 abot the orgie it nape ite ice by tai in 3 
+ ifa2>0,the graph would take the shape in Fig 62a, 


where a0 


wy 
rig 
Ccomadr the paphy~ ing 2a), whores > 0. The raph cons of wo part 


she fis parle Lathe quadanr caus when <> 0, y> Othe seco part isin 
‘the 3 quadeaut Because vans < Oy <0 Inthe quaran, wealerve a 


¢ extremes dorms, 
+ as xapproaceszem,y becomes wery large: 

egirat.y- 4 tte -a00 001, 9~ saga ~ 1000 
+ se xbocomes very args y approaches zee; 


2 x= 1om000 y 


cate _ 


+ the curve gts very ose tothe ass and yas but never toochos them 
Can you describe the pat ofthe praph hats inthe 3" quadrant? 


Canons the pinoy 4. whe Oe aitoyepn soa 


| 


‘rom what we hav serve as. comes very lange. he cure gos very os 
‘hes andy-aserbur ever woches them. Aline wch a curveappresces bat Pater ca 


wll never met its called an aye, Hence, there aretwo aympoteserethe fat ye yr 
onmotals anandhe vera yan veh arealoknownasth orcad man 
‘oe asymptoe repsctay. Setintexone st book 
mn apepae theca Saeers ery 
Treuindstotenteyotiickey-aaietecint ee] 


sph 


‘What are the equation ofthe nes of symmetry ofthe graphy 
@ soo 


esymptote sof the form.r~ where isa real number Thus the asymptote fhe 
A arey~O (xan end x(n). Tegra eenig 


@ a<o 


raving the gph ofy= 
Ungascle mt represet 1 ton texas and mo epeeset un on he 
a, date paph fy 
() Fit 
(0 emseofywhen x= Ls 
(0) thevaleofzwheny = 


0 theomsin S++ canbe by ving aie spt incon te sire 
10” hat ein te ag ne 
(i) yin ish er eon 


Stor seoas5.zr0 


i170 


“a 


rom the raph when = 1,945. 
(a) From the graph. when y~ 82-08, 


© @ Seno 
feed 
the atuightlinetobe drgmiey 1. 


om ph line y~x- Lande 
carey ® ena 202-9. 


Using ale of moet | nin th nen rte graph ofy= 2 or 
od 
{te vaacoty whens =25, 
{iy Weve hen y= 12 
(0) the ngniom 3105-1 canbe wt by dering ie tight in the 
{th ogion ofthat ine 
(uy By aingtsclg ing sete euton 3 10x10 


B. Sketching graphs of 


+5 


1m secon 624, wehneleunt abot he shapefile rapt ofp functions) = ant how pla em 
Wess ach gop Base army» O (xe) and U (ans). What about raph of prot 
‘octane omy © + The eyes se y= and x=0 (ab) How cn wesc eat 


Water Sketching groph ofa reciprocal function 
Example Sth the grap fy 


6 


When y~2,x1undofind. 
y= isan agp of the graph 
Find tneropee 


Wheny=o, = 


intercept 


iia =" eee 


[Pacem 6 


C. Graphs of y = 8, 


Tere ik another las of repo unetins tat reyuely occur mature. 
or example she nena og, 1, decrease with the distance fom alight source a However otal fa smple 
invere proportion heen and inves proportional tn 

Silay he gramtationl pl Ehetween reo mae isinvesly proportional to where isthe dance etween 
the cetiesol the to aves 

the xe elation canbe fond inthe ott of wud and neni of ation 


"This eelaionship is noudly Cased as an inverse squarelaw, or wel ay 4, 


() a4 

@ a3. 

1. Fora> whch quadrants do the gph in? Can you empin why? 
(Gi) Hore <0 which quadrats do the raphe? Can you explain ey? 

2. Whatcan yousay about deline symmetry ofeach ofthe rapt 

‘3 Dothe gaphs mrs thes as andthe yon? Explain your answer 


cxrenn 473 f 


om th veipation on page 173 we ere that fx the rh oy 


hen =O thefanctin y= isnt dened thera breakin the raph when x, 


+ a> 0 the ales oy are alway pose, Le the graph er eid ove the nasi, 
{fu <0, dhe valuscofyarealways nega, the raph i ented belo the as, 
+ the op ism abet the pana the pee ithe Be of meet, 


+ ifa> the raph would take the shape in Fig. 6 Xa), 
‘Fa <0 the graph wuld take the shape in ig 6M) 


Stewa>0 wy Sonttea <0 


fay 


Cmte he ag y= fn (0 0 The agli aoe pc fp a 
1 unr bce n= 07> 0h od put vin he aden base when =<0hy>0 
tne ga wre 

+ ssinaenen pene 

1 scape y Become eye 


pteastiye 3 teedeny~ gy ~1 0 


+ st xbecomes very rg, approabec aero, 


en fona=t,y= tte 


+ the curve pat ery lteto the ai and pani bt never touche them. 
(Can you descabethe parc the waph satin the guaran 


Com you dct the aphy= 4% whee aot 


17a = geen 


x 
raring the graph of y = 


{tog tem epee un onthe anand emo epee unit oa ey. dew 
she gaphoty=- Or ax=4xe0. Find 


G) theralac oy when == 165 
(©) theyalusofxehen y~ 35, 


ing 1emto represen | unit on the aris and 2m to represent L union the yi, 


deowthegagh iy fr-acxs4xe Fad 
(teva yohen = 18, 


(©) sheyaluesefxyhen y~ 3.2 


a cee 75 


(& Graphs of functions involving Vx 


A Graphs of y= ave 


"Thesguare out anti J” several wf aplcatlons in mathematic, which inl Linematc tats, 
‘mganometr and fiances. Lat us ow lar ts draw gephs i the farm y~ a, where asa conta 


Graphs of 
‘Using 3 graphing software, draw the graph ofy~ aY for 
(a ent, ) 2-5, 
an. a6 


1. @ ora > 0, which quad does the gah ein aan 
(4) Fora <0 which quan doe the gph? Explain. 
2G) Deserbe thestape othe gph fy — as, where ea consant 
(Deseo of evalu othe shape afte raph fy a, 
24 Dome gapbsinteat he ong? psi 


rum de above aviation, we lbserve dat rte yeah oy — 
+ the graph intersects the origin. 
+ the function nly defined fr vals of 
+ Hfa> 0, the graph would ke the dapein Fig fa), 
a0, the pap would eke the sdape a ig 6.0). 


Et 


hy-olE whmea>0 (ely =ade,wheea <0 


ne, 


i176 == pone a 


I Ging om toreacn 1 ein he aban cto reprse un o the yat m 
‘the graph of p25 foe Ox 5, Find 
3 eet 
1) ewe fe vhen) 32 


"Solution 


(align to eperacnt 2 even he tear Tce oop atthe pas er 
the wap y= 3 fo == = 10-F 

(a) thevalveofy wien sa, 

(b) thevaine ot nen y—-77 


2 ra at 


hing phir, drt raph y= 
6) 0-3, es 
Oa @ana 
1.) Fore>t,yich quar doo the pap expan 
(B) Nora <0 which quadrant dos the raph eo? pan 
2) hy ba peti eens eee eee 


() Dexxibeth cect ve fe 0 the tape athe raphy = 
| Dose yapb atest the «ans and de yas plan your answee 


From the above vestigation, we observe tat forthe graph afy = 

+ tfa> othe vals oF are as pose the gph sent above the axts 
fa-<0, the als oy arena nage, Le the raph Mes etely below the xan 

4+ the fanetinn ie only define fr values a =>, 

+ fate gapholdtk the shape in i 65a) 
ifthe gph woud take the shape in Hie 5) 


O)y-E when <0 


Drawing the graph of y= 


amie Usig tert present unit the wax ad Lcmt epeetent unit the ya dra 
the gaphofy—£ fr 02-<2-<6. find 

(a) thevaluc of when x= 1 

(@) thevalueofwhen y—49, 


178" gHrone 


SUSU S tee pre eet 


(a) Fromthegraph when x~ 15 y~22, 
(b) From the graph when y= 49.04 


ESE ang 2cmtoreqresen unit om the vase and 2emto represent unten the ais daw 


‘the graph of y= —23 tors < a5. Find 
& 


(a) the vale of when 23.5, 
(by thevale of when 045, 


Bxercise HEY | 


@ Ve eietdowsonsmmendoiranthe GH) User gap find 
coropinng when orion yea ae (oy econ <= 12 
SoCo OEE {0 tevaneseer whey 
z es s) Ci ‘Sketch the graphs of the tollawing, 
(0: Goyendcoaplenteabieci ering 7-80 
chee etre © yer 
iar yom 
(i) Gingeraterzemw reps twa drow) Foss 
shotemieasert oreuunge 
seallcniprpmscn im deere 
woalyaners oye ca Ongena 
eras you intectieend oe 
‘with a smooth curve. > 


exzene = 479! 


exercise GY) 


@ Bete days ome alatsandte 
Sea ety wie y= 


( Copyand compete the tbl leaving your 
anrwersto {decimal place where necessary 

Using scale of em to represent uniton the 
{pain and cm inept Utne 


paca deve gphoty~ 2 er xs 


(a) Use your gap fit 
G@) the alueety whens—36, 
@) shevalueats when y=15 


@ seed negate orteritowing 
@ od 


| wrt-s 


|@ wedi naw shovs some values atx andite 
cexrespooding values fy wharey~ 1 


2 
The ales fy ane cere 1 decimal place where 
cece — 

whast« tus] e 


(Finda foand 
1 Unga octeef2 om rpcsnt ton 
bax daw th pf = 38 

teres 

(a) ey phd 
Co ayn == 28 
(thera hen yo 


@ 1% nso npest2 con be ante and 
tem expel niente othe 

arboty ols fOr find 

(a) therivety when —52. 

(0 thereof hen = 121 


ing cm to mpcit nico the asand 
Tema get Fein te ji rh 
paphoty~ rate? find 

(a tered ten 

(0 tevaeateaheny 33. 


(ving sca date pp 


yon ate iasbross=a began gophin 
fa 
{3 evalu wen 
wants 
0) 38 
sts 
(i) teva wen 
vers 
B) 9-s 
(a yom 
(Bie e grptuot be fon. 
(yee ae 
O) yo ae se 


(oy de ede 


( y-05e-ete 
 vangasesen scm reps | niton th 
soe deo apy 


se you gph fd 
(i) evalafy when s=25, 
(i) hevalueofawheay= 18, 


frleese 


(GB ete ow sown ome veo sand ihe 
erp eof vy 


hele ty ate nest to | sia ple where 
recon 


ini nimibininipisipinisinisisipioipiaigialeislen 


"igo 


Seer ee ee ee ete te rererme megs 


53-2 05 h 33 44k 


(0) Findthe alueothamt of 
(0). Usioga wale of 2am to represent uni oa 


sere 
(Gi) Useyourgeph rofnd 
(a) thevahicoty when = 15, 
(b) the pale of when y= -25 


Bm 
se dhe pots 
jour a 
0) heey wens 
Uh deacons 


nga uae sae death grap of 
yee ae for 3263. 

(a). Useyour gph to find the coordinates of the 
oof mrsecon ofthe cure withthe 
() On thesame anes draw the sraghtline y= 

fr-teres. 

(1) Wate down the x ordinate ofthe 
points at hich he ine ~ mets the 
curvey=x!-2¢- 1 

(a0. Hence sate the soitons othe ton 
21a Espa your answer 


© vere yates sate dae gent ot 
pe E sez race, 


(2) Theequation 5+ ~ Dhas three stations 


Explain how ths cn be sen from your graph. 
©) () Onthesameates draw the ine 
yal efor teed 
(a) Wot dow hex ordinate of he 
ot) wheres ine eras the curve. 
(a) ‘the vats of xin part) are 
solucionG) ofthe equation + Ax + =O. 
Find the wale of ane 


(@& we vwees randy sre commeced bythe gation 
yon 

The tale on soses nme values x nthe 

repealing valve of core! decimal 


ox 1 1s|2 [35/3 [ss\a 

‘oa]asjoalis| p 22/26] 31 

(© Gault vac. 

(@) Uingasee fem ere ton 
eth esen doth poy 24-1 or 

(ua) Geer raph teva inthe 
range << te wich 


© veg ssestemtn repre untonite 
satan em reper anita 


eon hegaohy= Late 


foros x7, 


(Gee your graph find the nim wae 
‘nthe given range. 

(4) By drawing sable rag ins onthe sume 
te, sl each a the ollowtg equations, 
‘hg youramewers cect 1 eck place 


@ lestee oy te 


(@ devant 


6s 
peenhraricieieshahs 


c 


Wet down a expression forthe aera cat 
$4, producing wnt of a vaeine 
(i) Hy peti pape A aga 

a0 s500and 301 = A= 305 
‘ermine the production level at which the 
reap con athe we and ener ete 
‘he nin average cos fr each vaccine, 


cree gL | 


) Graphs of exponential functions 


Ie yr acer, the prea of des, and the wre of rumour ake ne eve thing income 
‘heya start smal ut an increase apy In hs ction, we wll model sch growth phenwsen ug the 
exponential anton Tog, we salle to ml the spread of fk news 

‘Amume that the nist ofthe fake new can spread newt snoher ive persons in he net bar and exch of hen 
fe perons can goon to ed the nevsto another fre pero inthe next hour, Beginning wth ons person the 
amber of new erins who Rear about the ae news ach hours given eon 


| ___ ee 


Although he samber acre aml at i oom balloane a age number"The ap growth can be mdlld 
yan eapusental functon, y= Let ws estate the yap ofa expen funcon. 


A.Graphs of y 


[Bie esto Graph ot y=! and y= bet 


1 Usa graphing sua, raw echo the flowing graphs. 
Wy-2 yk ye pH 
2. foreach ofthe yaphsin Question answer the allowing uesins 
(a) Woe down he cordinatsf the point whee the graph intersect the pax, 
(8) Aseinceses, whathappenstn the valbe of»? 
(2) Does the praphinteec the ais? 
3 (a) How dows the vale of a whereas a paste lager anda 1 afer the shape ofthe yeah uf at 
() What the gph of alk a ~ 12 
4 Using agraphingsfare daw ech of he allowing ap. 
ic) O y=) y=S) y=) 
|S. Forcach ofthe gph in Question 4 anwer the flowing qustions. 
(2) Write dan the contest point where the raph interes the pai 
(0) Asccinceses, what happens to the alue of 
0) Doesthe graphite the «ais? 
How dae the alo alec the shape of the graph of y= hat? 


and y= kat 


fis, = once reread 


rom the Investigstion on page IZ, we observe tht forthe graph of y= where ais : 
tive integer and 1, 

» the valoes oy arabes poste Le the ar es ently above the ani, Jf 
1 the rah interacts the yaa (0. 1). é 


Asthe postive value of increas and testo the ight of the graph he value oy at 
increas very rply and approaches infty, When. nepatve and ends tothe et of 


‘he graph, yecomer eal a becomes nal, The cure gets ery dose tothe x ais 
‘atnevertoushes 


oethe gph fy ko hone aie poste ntger anda t, 
+ k> 0, thevaloesf yareabeays postive, the rah es entiely abo thease Fig 67), 

h=0,dhevaluesofyareabnays negative, Lethe raph es ately bao dhe amis a ig 6708), 
+ the raph interacts the yarn at (08) 


(al y-ha wherek=0 (yh whore <0 


‘exponentially nt it ear of operation and can he repented by the extion 


‘A newspaper article states thatthe number of members aso network increased =. 
emanated 
[y= 28 whee isthe number of mats and ete number of members ee 


eee femme te 


(0) Desenbe how the number of members of theaocal necro changes wth tine. ators a 
Gi) Search the Internet for moe real fe appcations of exponential graphs. ewan alte 


are ree warene Egy 


A 


‘Drawing the graph oy == 
Usinga xale of 4m o represent uniton the x axisand2cm to represent | eniton the 
pau date the papel y= 2 for == 25. Use your graph tnd 
Sap) 2 shevalue ogy whens 1, 
() thesaotion 2 46 


*Soution 


atti init Han aT 
@) Raniephee 14-50 

fdas 
prosumer 


‘Unga scale of em w epreset 1 union thexaxieand cm repent 1 uit on the 
“pais dre the raph of for 2° 2, Use yar grip to find 

(a) thevascoly when s=-125, 

(©) thosalton of + 1~17, 


1s "" gacone Coser ere ee 


oe 


B. Sketching graphs of y= ka‘ +b 


Jn Section 644, weve eat ab! the dhapen the pra expnentilfuneions y= a anal howto plat 
‘them, hore sone asymptote y~0 (x ani In genera forthe graph ofan exponent function the orm 
“phe by~ isan aympete of the graph How can we sth them? 


Sketching graph ofan exponcntil function 
eta Sheth the py =, 


n 


ad anpete 
yo isan asympuaortheyaphaty=3" “says phot 
taipeae polerbeyab 
pict 
sciences, 


smrene “wm yas f 


Matchin ras of power functions with 
eee 4) ___thecoresponding functions 


Mah the raph wth ha spective anc and jst your answers your dasa does no the 
‘ost ane explin to him ar her what he rsh as done wrong 


meyer [mye lay 5 layne 


Ey 


$ Ry 26) Gy: Hy ae 


ee 
[. _t 
a 
ASS, | + 


(Given hat many fen graph ok mir how cn | won: out the shape ofthe graphs of deren functions 
esis commiting them tn memory 


igo OO aarpae 


( Graphs of rational functions 


tnSeton 62. weave encour the graph fy Zand 
fonctions, Raton Susctone are of theory 


-£. They belong wa seca ease of tional 


Ewe Pad Qe paloma, 
A polyaniline an pra expresion costing of one lteger power of nly. 


Graph of rational function involving pote 
anditsasympiotes 


1 Using groping iar, draw acho the following graph. 


22 Foreachu th rap ia Question I, anower the following guetons 
(@) Find the value) of for which the denominator of te function equal 0 er. 
(©) lbitahaeys trac that the values of xin prt (a corespondls tothe vertical armptott) of the graph? 
Using raping stare, drweeach the llowing grape 


“AL Foreach ofthe graphsin Question 8, arswer he flowing guestons 
(@) ‘he degre of psn ithe highs power oi india ems with non seo counts. 
“or sample Questions) the dagree ofthe plynomil 2x $s andthatof st +z 24:2 Latthe 
“yee othe polyol nthe manera of te expen er, an tht nthe denon bem 
Lemon m= norma 
() Ste thchorizmnta asmptte of the graph any 


oxrann OWE gy 


‘Drawing the grap of rational function 

(1) Rind the aepmprott) ofthe function fi) HE 

(4) Using ace ot em to rpresent union Both ates, dae he graph fy: 
rath ayn) in pat) or 5 ==, 


(i eyo raphe 
(a) fd thevalueof'yvtes <=05, 


(0) sovetneonation E325 


ates 
weet 


“solution 
(0) Find vertical anyptotes 
aeH1-0 
welt 
Sines 32 0 there ar no rel olutons 
function des not hve eral amp 
‘Bad hoist ahmprote 
“Thedegrer of 5182 
Thedayreeor a +1152. 
the horzantl aymptt ofthe function iy 3. 


138°" gxrone cn 


(a) (2) othe yeah wen == 03,9, 


(©) Hom thegrph,theliney~25and the curse Hectonsevaletee ya 
245 ~ ce 
BES yenectat (07,25) and (07.29. Caen  Nic orae 


O7ors-07 ‘Retr ianih 


Yr 


orev oxress =" 4g9 


(Had the aeons othe neton fl) =—S 
(G9, Using cal of Leo epee’ unit on the asad Dem to pre t 


Be Sone aspen nat, 


‘nthe paris dese the graphy 
for 22210 

(a) Use your graph nd 
(a) shevaheofywhen #35, 
(0) the values a= when 


"The able Bow shows sume alae of xand he conrespondig alas fy, cus 9 


(0) Capyand compact tie vig yur anes to cel place where 
(a) sndthe wpmptts oft fneson fx) = 2KE=B, 


(68) Using of cm represen ait Bad es eater af 
{E+ DE) athe peti) a p(B) for en 


(© them te quinn 244-3) ~ 10-2 
2 erate cany ere cnnent eon» 2 == IS ete 
stevesome ae of cand the coed arc core? dsl paces 


(©. Copy an complete ike, lng our angers 2 decimal places where 
ke soe 15 

(iy nds gmp fenton fa) — BIE 

(0) Gag cae of mo epee wit on he iad epee une 
nthe yada the gaphofy~ E15. 
sympa) npr for 8% 10 

(09) Ueyour gph ind 
(a) tevaoeofy when ¢-37, 
(0) the sutansa he egy 224-15) = (e+ 3 


C=: 


When sagt ine tooches curse at asl point A tein cle the tangent othe cure at the pnt A 


a _ 


When line touches the curva called he tangent fo the cuveat Puma when line touches the 
-urveat Q ccalad he tangent to he curveat. 


we ei 

“cpu he crete pedi det oft mph cr tot Hash 

pabucdeomeareny siltapuhegeienstiviert te paarcaraecen vege! 

wepaenaeinel, 

Mire gtr Te pt int pt ono il eden 

devin dia nso ec of cig fee ai rep oe, 
nding green of carve 

‘Renita amar neapiiinn= Hea, 

‘elo esc ese cameo 


(a) Food the alae of and of 


(9) ngs ofzom repre ion bho dtp y= Hf) 
ortecens 

(09 avi pt ed he rien ft cart et (2), 

(@ Teepatentetbecare ae (kao 
(0, awa pt 
Gi) Hence, find the value of h and of ke 


aaa gy 


fig2 om arene 
——— 


ste a eee ee ee 


(2 Atangentis drawn ute urea the plat (1,22 


fom tea 
at spe 
‘Readies = ocala 
s mene 
eet 
capella 
a 
ae ae 
arespaters E, 


roles ot 


(a) Find the value of aandot 


"The variable rand yareconmecad iy thecquaiony == te 
"The ale ber show some vale of xand he coresponing 


() Using scale 2. to represent I uniton both anes da the graphy = 9° for 


6) By drawing tangent, Ed the grad ofthe curveat the point where x= 23 
(@) The gradinc ofthe curve atthe psn (i800 


Draw the ange ate pit (4). 
(3) Hence, the alo hand of 


exercise J 


© Beet rec dove sone rtucandte 
cereponding ef where 


(Copy and comple the tle 
(i) Unga clef 42m to represent 1 ani rae 
ahotiootal aris for-1 == 25, 
nga acale of to rprsent uni, dow 
acrertial pai foe = y= 
(your at lot he point en the tale 
‘nd on them wth a smooth cure. 
(i) Use our raph to At 
(a) thevaueof ywhen s~ 1 
(0) thevaleutswhen yO. 


© i sts sty conn een 
pose 
To eee te al a i 
cope as oc i 
flab cary 

at [el lain] 


(0) Copyand comperthe ble 
Ai). Usinga xaleof em to represen niton the 
seats and cm lo reproent Tuniton the 

is dri the graph of y~ 312) for 


7a 


eee S193 | 


cere (5 


i) Use your graph ton 
(a) she lacs fy when s-07 and s~25, 
(0) she ylues ox wneny~25 and y~74, 


Sketch the graph ofthe following 
G@) yo3_ 
() ya rt6 
@ y2ee2 
@y-3 15 


Fide aspmptts fhe faction 
aE eye 
Linge alo em to epreent anton the 


spaviand cm to repens unit the yaa 


Pry 
ympotety a par 8 
(a Use your graph to 

(2) ind the vale fy when ==03, 


0) selvethecqustion 


ra the graphy = 


he tae i ane some value aa the 
corresponding values of, corrctto 2 decimal 


(00) Ue your grap find 
(@) thevalucerywhen x33, 
() the ale of when y=—22, 


@ rest sors sone estate 
vopaig er oc cd 
pc vey Ea 


(0) Copy ana complete the table. ating your 
ieee ta cial par here ney 
(8) Find she sey) ofthe faction 


a -. 


(it Using a selec wo represent 2 union 
lth aes dew the raph af y=—2— 
Gr asa=i8, aad 
(Fe) Use your graph to it 
(@) the vane ay when x= 126, 


() thesaution of 


<4 


@ Memb daow tow some vluesot and de 
corroding vale. esa 
perenne: 


Find the asmptotets ofthe function 
te) SZ 


(Gi) Uitng a seal of ato represent uniton the 
‘asad 2c eps {unio the 


y-ray 7 andthe 
compote) npudh e S 8 


carey 


(Find te vale ofa and of 

(4) Using a scale afc wo tepreeat 1 uit on the 
ss aand 2om to mproseat unt on they ans, 
Ara the proph ofy= 2+ 28-1 << 3. 

(i) Use your rap id 
(@) sthevalusofy wen 
(©) thesohion of2"~ 55 


azends~2: 


minininisinisisisisipigleleigiei el eieieieletolaL 


4 


Ce eee errata ee ete eee eee eT 


exercise {PEN 


(Wags cof tnt epee 1 un he 
-camand lemtn epee Uitom he 
dewey er Dene? 

(a) Ve your gph toed hea of when 
ye 
(0) On theses, daw th gag 


(9th he coef he it 
abc the phy 


thecurvey=3- 
(4). Hance. sae the solution ofthe equation 


& onmeamea eatery» 


he etch represents the raph Fy hat where 


‘ite down the vale a 


The tale lon shows some vale oan the 
corrspoing vals, coetet 2 dein 


places, here 


L 


(© Copyand compete the ble, leavag your 
ansvera to 2 decimal places where necessary 


) Podibeasympetets fthetincion 


Mo) 


(G8) Using scale oft ow reprasen 1 alton the 
‘earsand lem to represent 2 unison the 


the aypote(9 in part Gi for —3 = 8 
(io) Use rar graph tind 
(a) thovaueofywhen x15, 


(0) the sion the eatin 


pasts dente prapholy: 


nl 


The able edo show some vale of andthe 
-omesponding vals oy, where y~ (r+ 214 3 


(@) Copy and complete the tae, 

() Using scale of2 onto represent ito 
oth tex draw the raphy = (2+ 20) 
for 2neet 

(©) By drawings tangent id the gradient ofthe 
curveat the pint whatex= 1 

(W Thegmdient of the curse atthe pant A 
(@) Draw the angen tthe pt 
(W),Hencsfind the ale of hand of 


(Unga of cmap anion the 
seamaand2emtorereene son he 
at drt 12 Te 3b 

(a) Rede pateatrthecure ven <8 
(i) Fd ie att oth are te pin 
Sheth care neste 


> 


mm 195 | 


SS —_—=z"_-—~—s—‘=™SCSC 


ae | 


1B ington it onthe 
rian cto moon ele pat 


(00 Cn theses deat Iney 


(0 Hee te ean 
(so ny epaty 2+ 
Ueda al a 


5 0) ings tesa de the pho 


pete} tras 


(i) On the sme ose, dene the ne 


(i) Hence, Gad the coordina othe graph 


yas 


A each the yraiencof he curves 


© avert ne s0 ins ancl edn 
canst tient ey 
(Shon af any ak 
fers S105. 
(a) by ew gh deminer a 
‘soma ricer date 
io 


A raioscve substance dap ata rat of 15% per 

‘aor. 

(@) Wee doen an equation forthe porcnrage ot 
sulsance Soh fer <hours. 

(Gp aeetag eeppipeinte ne Scan 
rn the rai that pict the percentage 
suhtine le ater «hours 

(i) Cea that he sane eae tn handle 
ena eus 259 fie Secayd, we your 
saphiofind he amount of time needed fort 
foveach thin fe tre 


© revit santyaecomnct ye cratin 


mL 
rae 


“the table below shows some vals of 


“tel rcs chin irectt 
1 decal place 


0) Copy and complet the able leevng your 
ser to 1 decimal place where necessary. 
(Gi Find the acrptes) of he neon 


sare 
(i) Using ee oem ere non 
Std 
these) in pa for n= 
(im by nga seine on the same ss 
HEE ec ep 


ath ae, dra the graph ay = 


sake the eation 


RiniBinininisipininisisipipisiginigioleieiaiell 


Pie 


Applications of graphs in real-world contexts 


ln che sect, we wl apply our knowledge ofcouenae yer ad graphs wale and ner grap a 
Varig eal wedi cute nluiag dance tne and sped tne rap, portant features ofthe graphs sich 
A ntercepes grins vroles nd acl ofthe and y-axes wl rosie infrmstion ofp in er ana 


‘A. Distance-time graphs 


‘he gratin ne syreat ina dtance time graph presets the spe te graph ie cure the pat of 
the rueveats pein wl greta the et thal sant 


+ _Uneaestance-time graphs 


ig. 6.11 showsthe graph of cyl joumey between O80) and 1200 hours. The grap canbe divided into Four 
sects 00 10 090, 090 9 30,0930 a 1030 and 1030 1200, 


“Disa a Foe Yaa 


rasa 
gee 


| 
cad Ny 


‘See the gaint of the raph fo ORD 0800 hens 

120 ein the eae 

1 Consider the sectin ofthe raph fom ooa0t 30 hour Since he graph ca hortzon ing wha 
dient? Sate lay what hi grades represents. 

2 Find the gradient of he section ofthe raph rm O90 to 100 hon What doe thi rien tel you hat 
the ei ofthe elt? 

18. ind the gradient of heel fhe graph rom 1030 to 200 hours, What dos the negative relent 
-epesentt Deseribe bey the motion ofthe cyclist. 


=20 kf he ple evel at acon ape 


aus 497 


- 


Distance-time curve 
[Armin efstaton A and travel hkmt stitinn B 

‘he table belowesbows the ie, nutes of the trash departure fm tation Aaa the 
corresponding dance ale. a km. 


ava[ slat sler7is 

Wh easanktiondepacemaerseae etait 
ee co atienipanirin cana 

i ep git tind tii 
— 

js eit cepa dan cer an 
Bers 

fa ai 
Epes seraeies rere sion 


*sohtion 


w 


RES Pm ae 


(a) rom the raph he wants pyle 38 mutt atl he is Ln 


jog =" oxrone se ree aed 


‘pprosimataly 67m 

(Qe) During the ia ants, the speed of the tan increases 
sete patient ofthe cure inom 
‘During the last «minutes, the sped ofthe ran decease tthe gallate curye 
decrees 


‘exe (hn) 


Timing loving 
Acuna) 


EIT inserts 7k om ation Ft sation The blow shows the Hine 


‘ndous, ude ain depart eo station Pand the coespeading dance waved, 
‘kn. 


( Uanga seal ofc to represent 2 minutes onthe hortotal ais and 2m present 
2 kon the vertical ais lot the points ies in the uble and join thes witha sooeh 

() Use your graph er etinate the ime taken fr the tant trate het ofthe 
journey 

(Gy yng tangent. the approimete speed the tsi mines ar ewig 

() By considering the grat of the raph, compare and dascebe bl the motion ofthe 
texn ring the frst 4 minutesand the st 4 minute the journey 


eae re 195 


B. Speed-time graphs 


How ia speed the graph lata to adstance tine yrapht na speed -tie graph, thespulierpeseatd on the 
‘vertical ais andthe in, onthe horvntal ais Fig. 6.12 isa simple example of «body maringetconstan speed 
Spex dat) 


p+ 4 mer 

Heer 
Bese onthe above example, since the sped ofthe hadyisconstant at 30 km/h, how a oes the dy tavl in 
‘Thou, 2 bows an hours especialy Since distance ~ speed tne, we at Tan, 40am and Okan Hence, the 
srenundera sped rime raph represents the dance aval ig 6.13 shows he distance me graph ofthe Body. 


tm) 
* 
0) 4 
etme 
ean 


‘Now let i athe spent ie graph th goon the fam v~ twee» epesnts pet and represents 


Speed (vk) 


f 
/ 


ST) 


The gradient ofthe spect graph hows the rate chang of oped which pies the maid ofthe 
secleraton, a Asclzaton ithe measure ofl fst the sped isincrasing or datas ove me Fy 6.14 
sh tat the objet moving te constant cceation of 7 ~ 35k When the seed decrees nen 
‘the acceleration negative and eno a deceleration or etardation, 


0 


Ingroer 


Speed-time graph 


The raph shows the speed ofan abc vera pero af 10 secnds 


speed com's) 


Times) 
(@) ind the acceleration of theabject in the ia aco 
(i) iad the otal distance rally the objec forthe whole journey 
(Gi) Find the desertion of the ject in thea 7 second 


(9 Aceeraion - 254 


Spe emis) 


tak ‘ee tthegateatan be 
ime) eat 
“Tal dice Face Be, 
~aresunder graph = a 
Tarenof(A B= +B) 
ee eo exeens ==" 20! 


(i) Deceit st? seconds 
~ deteation ate son 


“he graph shows the speed ofan object over a period of second 
Speed (is) 


‘et | 
(0 aden of eis ee eas 
(0 Wahu esac ci tng et pl 
(uP eect of oi at cd 


Speed-time curve 
-Apertice mavesalonge sight ine fom Xo Ys that seconds afer leaving its peed, 
‘rie gen by w=30 150420, 

“Thetable below shows some values off andthe comerpondng vals 


BEGEEEEhS 
1h Matta 
oh bguaseson eprom tat facie 
Sete eens 
(sn ayenge nnn 
ee deep 
pc reyrennts elias 
eee 
(9 Sctorumioenbc better 


(a (a) eon heap when y~ 10, 
f-ONor t= 42, 

(@) ‘he aceertion ier whe the patient ofthe carve er 

rom the graph, dhe acoeration ofthe paride teen at ¢=25, 


pea AAEMS ia Alaa ERR 
MM essen ws 


Fee Tittle belnw shows some auc ad he coreponting rales 


oo elilatalals] 
nislelsielel 
(0) ind te ae of and ot, 
(i) Using sae oF 2c to represent 1 econo the hao ais and 2em Yo epreent 
Safe cn the vertical avn draw the raph of=2P Ot 12loeO-<t 
(8) Use your rp ete 
(a) thevales of wen th pend ofthe parle is? mls, 
{) thetimeatehich the aceleraton othe prise era 


(6) the yradent st 145, and esplan what tive represents 
() the teicryal when the sped of te patil x han 10.2, 


C. Other graphs 


Ler wsnow ook at ow raph are wed in other real word contents, 


Other types of graphs 
‘The graph below shows the atiery level of asmartphne tha aii evel of 20% which 
‘hes increas to in ala hou whe connected tothe power supply Waseem hen 
‘emmores the smarrphione from the power sipply to wach :-minute ang vide lp, befare 
reconnecting he smartphone othe power sph 

i 4 


(0) Fort the tery level of esmarphone when Weseem was crc alway through he 
‘iden ip, 

(i) od the ate increase in the tery level of he arp whan it wa ater 
seconnacad tthe power sup. 


(0) From he grep the banery evel was 50%, 


(a) To inde ate of crease nthe hater ev, we aed to calcul the rade ofthe 
tine rom he 5 mite othe mie 


re eee ee eet 


“thet ofncease in the battery vl is mina. 


Gratis ~ 


"The gap blow shows Joya’ heat mt. n beats per minute. She rests atthe bench fr 
ints, ther wall ih for another 1 moan. Se sla do or 5 inte, bee 
vealking belly fra further minus She then og at const ped or 10 les, 
‘fore gral slowing dw, 


a) 


“9 
ol 
ay 


i 
free 


(te down her esting ear te 
Fin there otincense inher heart at daring the et tk wale 
lhe ate of deren ere rate sow dem inthe lat 20 nen, 


wy 


cxercise (PR 


@ Aoicatoitaam seadasnstn oie Q tse sas 30 bm sey soma oe He 


“ana. He yl at aconsane ped of 15 kt 
{ud 1030 a, He then rested for alfa Hou 


‘afore cumple his journey at consantspecd. 
He then eached is destination 1153 a 


Drath ditancetime raph to represent his 


joumey 
(4) Hance, nd the constant poed of the peti 
‘the seennd part the journey 


‘alas constant peed uf 20 ah forthe fst 

‘Sminuterandthen copsforaret Hethen | 

‘onus hu ourney ata constant sped of 30a, 

‘aly areenga he destination at 1120 boars 

(© Findthedstance hate travelled in the ist 

(a) ray the dance time pap to epson his 
foarner 

(Gi) Hence, te the oration fis et ging 
your answer ince. 
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cee 


(2 Spee tr tines pote 


|G) Hind the raion daring which theca inmat 
SSI 
(Ui) Find te apo ofthe cart the iat hour of 
he jury 
ind dhe spel fhe carr thet pat 
the journey 
(ie) Sketch the pete pap ofthe caro the 
seoeoaeney 


hi ep tt ge a vc 
[OP Speed cas) 


a a 

(0) Find he accaerton ofthe carta thet 
‘zeccond 

(Uy Witte ttl dutance ward bythe 
fur the whakejourneyt 


‘he raph shows the peed ven Fact aer 
pee 
Speed is) 


Time (9) 


(State what the gradient o£ O4 represents 
(i) and the sped ofthe sar wheaf~ 15, 


1G Ai moves from ground level to height of 
9 mete in 10 scons ope fr 10 econ and 
then descends to the groundin IU seconds 
“Titles an) son the eight mo the it 
‘onthe upward and dowavara journeys espacial 
second er eaving round ere! 


ifona O 3 me 7 


(0) Using scale of2 cn a epesen Second, 
raw abortaona afar = = 30. 
‘Using usrle ft cn repeesent 5 mete 
raw a verte ais forO= k= 60. 

(On yours plot he pots ven Inthe abe 
andjpia tern with aowth curve 

(a) Find the gradit of the rapt 48 and 
exp ely what this grade preset 


THT 


PanG eases 


eer rere rere Og a ere re ere gr 


cose 


Acorn wake aingatthe40mcre (Gp ALO hours Cher elo ma Dai ho 


lemestemeen aware, 
Becnegnims 3S 
ee 
@ sransorensretisemanticmerconiace seh 
2 an 


0 Uingemaieatzoniomprmt| minacon Gif edigan ser iiepdtinegiptotin | 


teltannitaned\atnparetin © agertuaemrectamaneatetseai 
tote vral ed ptt penne ten sow ds aS oncoming 
tleactjan ten sah eanonth cave isteeeypinh 
(uy Gaeyonrpagh ot oe 
(0 thepprmina tine hen fr he ¢ 
rhe ree btm t 
() the gradient of the graph when 14 and Ne 
explain briefly what this value represents, ~*~ 
(ott aes rth wide were he Pe re 
Pires =) 
aoe thereof 
@ reowtend ersar monogamy te be rhe 
ea Snr jomey 


themis zn. 
(0) Given that Hemant yeting st constant 
‘pentot2okmivandosrewakingsts TE Wedron these tine roa in 
‘comsant peed of fh dea distance Spead a) 
‘ime graph to tstrate this ineraton 
(0. Useyour geph rofnd 
(a) thetime fake for them aus each 
‘ihe 
(b) thetimets at which they are Sh apart 


i) Pindthescseration ofthe tun darang the 
fot A ssconde, 

(a) Given hat the ain decolncos att af 
(075 mls nd he mean forthe woke 
Journey. 


crear rm 9Q7 f 


—_—_—=z_-—“‘CSCéC~C~S 


«| 


ese ot a anertictom 
cbr Senmedrt mache pot 
threat econ pc seh he 
pedi panda teenth 
herarvenry 


| 

| AB Arun monessonga satin om X10 ¥ 
| so that. ¢ minutes afer leaving X, is speed,» m/min, 
= Sguatprer tee 


w ‘ima 
| id Usingn sale of2cmto represent I minute an 
} theortontl ania I sto represent 
1 li om the vert asda the raph of 
yn Thr WeforO=t= 8, 
(Gi) se your graph stim 
(@) the vale) ofthe the spend the 
ale 7 mein 
(©) theme at which the sped ofthe particle 
(6) the wae ot 2, and eplin what this 
ale epee, 
| (Gb the time interel when the sped ofthe 
potth inset ne fon Satie 


(GB Nepean esis 
Pov ee 


Bae es swe 

or: 7 ewan 

(0) Gang asealeof tm to represent eecondon 
the oriaootal xe and Vm wo epee Se 
fm he vertical a plot he yraphot¥aguinat 
Haegs#= 12, 

(a) ae your graph 1 esimatthespeedthe 
To han = Sand when =. 

(uy dri tangents find the acelraton 
ofthe bay when t= 4and when ¢= 10 


$208 


Object P moves along astaght ine fom A wo 850 
{at thou aftr ooing sped, yh 
ven bya 17r4 30 


C3 


(i) nd he vase rand ot 
Ui) Using alent 2m represent | Heron 
‘the hogootl xian J cmt epost 
SSkmvh on the vertical aig rae he graph 
voae We ined == 
(i) Use your grep tn estimate 
(@) thetimeat which the speed of abject is 
() the ran at 45, and explain whet 
ta tole erent 
(8) thetimeintereal when the spc af 
tc ae mater 10 oh 
Object Qimmes aly trait nef A th 
‘witha comeant speedo 2 kal 
(i) Use your gephto determin the va fat 
shih both ete ave the ame spent. 


"he praph below shows the temperature nie at 
ea tat war ed as heath ates 


leas co at 


"Te oven war wiched oar theft atch was 
taken out and coke o roms tener. 


RiniBiniBininipisininieleleie ieee lalate Lote 


ete te ees 


onc 


(i) hot a the rom temperate? 
(i) Find he rate at which the oven Rt este 

“The chef mosifed th baling ech que forthe sen butch He baked the pastriesatacetain temperature °C, 
‘and then clad the ten ovr, bofreincmasng the bea gan. The oven Was thn stich af 9 sop the 
baking proces 

(i Sethe vale of 


(te) the scond batch of ass was ony placed inthe oven when the temperature was "Cy Aten the 
‘aking duration fr th second batch. 


robles ln paricuby, wean use raps 10 apprimatethesoluions af an eguaion, his sethod is expetly 
‘fil when webu yer to develop algebras mechode to solve ceri clase of equations eg. exponential and 
reeiprocl equations 

Inaction, we hye also looks at how functions wach as exponential and reciprocal fncions) an he wet 
‘node certain rea wird tastions under some seuriptons Here. graph ier ue anther Wa a undertad rel 
‘wold phenomena by epeseating how one variable (input raed co anther Vass (out) visual. These 
‘sul representations got only aw usw obtain apsinat salons equations but ao give nights as 
‘hese situations For example. stance time grep och asthe nein Worked Fample 4 on page 198) can show 
sishowrthe sped fa rain change ema fom ne place nthe. 

‘ast but not eat wesc that the power of erephicsl solutions lis inthe ext to use graphs of ferent 
anc lve equation tht ca be represented in alos equivalent ems (eg, ee Wah Haale 0 
rye 162). 


cara 999 f 


Daye at 
‘+ Hapa way the shape of the yraph fo y= a isa such, 


noha<Oy-ax 


210 %™"™" oxtone 


amy 


+ Explain why the shape othe graph fry axis such 


Onn aeruy=$ an aecayn S 
+ anny ete heh ry — eae 


+ Gvea speci example of faneion that coresponda in each ofthe grates rom (a) (9) 


> 


exeeae = q S 


J 


ie ‘eatin [Vert Aspmpioti)_[ Heraeus Amptot)| 


veal jm | 


4. Gradient curve 
The gradient ofa curse ata point can be obtained Hy drawing tangent othe cure a tht point and ting 
he rent ofthe ange. 
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CHAPTER v4 


Volume, Surface Area, and Symmetry of 
Pyramids, Cones and Spheres 


The photo shone some cen cones Its belened that to Marciony invent he is ices cone in 
1 se fling wales nt acne IFyu were oma 2, al wl et loo it How doe 3 
ce ceam manufacturer determin the yolume oe cream ncedadto Seach cone campletaly! 

\Volanse and surce area te wo tps of measure ylume quantifies the space accupia by te old while 
suvfaceaea quae the amount f space enclosed win the bwunday ofa fae of iver diensioal 
ert. 

{this chapter, we wel oun how wind the volume an uric arn of pyramids, cones and sper, and 
‘hei applications the rel wkd 


Learning Outcomes 

‘What wll ear inthis caper? 

+ What primi, cones and spheres are 

+ How nd the volume and surface aren of prams cones nd phones 

+ What the symetre propertes pyramid and coves te 

+ Howto ale problems ava eae ete aren of 
‘uence 


«Wry wits we sfc esol pri ence al pressed 
pans ele 


> 


ind ome ‘Sphere Pyramid 
ez 


Fig 7. shows four solids with he same eight em. The ender cone end sper ave the sare aire The 
pyramid aa quare bm fede ron Arran thee slide in ace cde other eles 


( Volume, surface area and symmetry of pyramids 


A Pyramids 


ee | What are pyramid? 


“The photo in Fi 72l) shows tbe Creat Pyramid hy he pans in i, run the year 256082 
“Theplon 70) sos vo eahadeal dc, cach wih wang aes: Tew ae ea ie expla of 
pyramid, 


(e) he Great Pyar (Terabe dice 


‘3 Whatdo you notice ahout the cow sections ofa pyramid? Arethey worm? 


fang SO exsone iamaniaw 


a 


B. Types of pyramids 


‘Aranda inch cove te cis ppp te nthe oer 
Aemattentnsicaetterteitnnticcie my 
‘fapyramigsrelnownas vers angus vren andtievererwteaihe "Pa 
Ske acre all he apes wich spose tebe 

‘ig73 shows some cmamples of rani wth diferent bases, The base af each ee 
pri ad rmsd pore Canoe he 

Eero! ee _] 


ps) 


(a) Tengu pra () Petal pyran 


(e)Sgareprand — NY oyeamid Ce) NY praia 
Fig 7s 

ore square pyramid in ig 7. do you notice hat the sexs vercaly ahve 

‘th cots of theft Such a prams called ight pram. Can You oan 

other right pyramids in Fig. 73 

“The perpendicular eight (r simpy the Nelght) of pyramid the perpendicalar 

zane fom the apex tothe bse fhe pyramid (ee 7.4. A lan eight fa 

pyramid the dance rom the sper tothe midpoint ofan edge (rid) ofthe base 

‘Teed that oi the apex t the Vere (or comme ola) ofthe bc are clod 

the dant gen rnd 


Fe: 


1 What can we say about the slant ees, lant bets and tant es fear pyram? 
2 Look the photos in Fig 75 re they pyramide Explain your nse. 


ys 


(4) Food pyramid () Human pyramid 
Fie?S 


Ao thie, we wil ety oly gt pram heros, the tem praise refer a ight pam 
‘Als, thee "halt sw to fe tothe perpendicular hot unless oer std, 


le Mook 2, we earn bout prisms. Wie dow the diferences between pm appari Give thee wal 


‘ie examples of pram, 


C. Volume of pyramid 
1 Hooks and west thatthe mesure of de bound and the mente a Ue space enloua witha the 


houndary are ifeen fora 20 spe and 2D eye (ee Tale 71) 
Measure af boundary erineter Surface are 
Volume 


‘Measure of pace enclosed within the boundary 


ing  eanone 


Jr Mook 2. we ao lame ha pram hasa uniform ply cross ston. cub (ce Fg 7.6) isan example of 
apn. 


Let ew id the vlome' pyr ey corparing it with rim iat the ae pga 


[Sjp3 vests | Volume of pyramid 


‘Consider an ope triangular pyramid and an ape tranglar prim with hese ase ar the cei 
(sce Fig 77) wel the ete pyran with sand bere pouring tito the pri, how many nes wet keto 
‘lhe prism completely? 


opened ff openend 
hn 
4 
(CTs peat (Wa ranger pei 


ig, 7 shows the met ofan open wang pyramid whi aa be phutocopied and pasta ona pes of endian 
‘fn cing on an fling slong the dt inst ban an open pyrai sii tthatshow in 


pie a 
eee 


‘sty ing 


} 


> 


217i 


‘Sins, ase the net ofan open tangulr pm in Fig, 7.920 ake an open ps smart that shows it 
ig? 


cto 


if 


/ 


tig 79 

‘Notice thar hh the pram in Fig 7.8and he prism in Fig, 7have the same bscand the sant. 

‘the ent pyramid with and such that he mands es. Pou the sand ino the prem. How many times must 

“ea rit ip cept OOo yng te ee rene ptr eee Th gle 
Noles pyar (RII = olome 2 cerepocciog peer: 

‘Yu may wan w epet the esperient ia tbe lava fr dene pyran nd hes respon ang prs 

(0. puma wth he mame base and hog). ig. 7.10 show series of pcre where snd i outed fom square 

ors fet ice el gh rent reel ll pri 

mpl fll shows thar it take 3 ne the volume of pyran lhe pi completly 


y) 


i) 


nig 7 pone ans tohcdmc an 


“his suggests that 


Finding valume of pyramid, given bowe area and height 
(OABCisa tango Pyramid wih «hase area oF 25. and 
atbeghrof em, Pod the volumeofthe angular pyramid. Pecrsaac ra 


ind he Yume of he tanga pyramid. 
2 The height ofthe Gret rami of pts em and ts basen a quae of es 29m, 
Find the wolame ofthe pyramid leaving your anver correct signa Figures. 


=r fone OT 9 


——_—_—_—_—_ 


TE Finding height of pyramid, given volume and dimensions af base 
Pe vss rectangular pyre where PO ~ 30m and Q~ 20m. Given tht the volame of 
"he pyramid 7000 mds ight 


2 


“Seton 
Vote ct pramid~ 3 wba area hight 


Le (ameau)xbeght 


“he vole af pyram with a auare ee of eng ain 7 Fed i bight 


D. Surface area of pyramid 


tm Book 2, we sor that the ol sue ea of solids measure of tet area occupied bythe uric ofthe 
solid This egal tthe ares of al faces ofthe ae. West ow us tie concep to i he tot surface ea 
of pyramid Let un corde a square rami ar bowen 9, 7113) 

‘Act fhe pyramid shown nig 7.11), 


Ny 
LN 
« 
hen 


no 


——————— 


From i. 7.11) ita se that 


Finding total surface area of pyramid, given dant height and dimensions of hase 
OM QRS ie pyre with a square ne of righ em. Gives tha the slant height othe 
pyramid 17 cm, dra snot nd once Sind stot sure aren. 


‘SS aioe 
perccereusesis 
| 
Avcnoteach mangarice Enon? 
peck etn 14014 
= 98cm? 
ot reas ae ch angular sano ae a of pram 
ern 
cernent 


ora ee ers et axrone = 99S 


—_—_—————T 
"Appa eva wpe Enso agi 12 lve ha he nt ight othe promis 
151m. draw ts netand hence, find al surface aes. 


Finding volume of yeni en teal suri ta ad edo of bse 
BOM A pram square nae gh 1c ada tl sue ae o 272 a the 
atl ‘volume of the pyramid, 


“Solution 
Weve Fuh’ ProblomSviag Mod! to ue win sain this roien. 
Sag Understand the prem 

‘eos tach dara ip undead he bles 
labethebae a ABCD an th apexasV 

What ie formation gen What ar we pp oad? 
Sage 2: think plan 

“Tofind he ls oe pram, we oma beceateaand ge. /, | 
‘Shc the gh fh re band toa sae area 
argoen inwcutwectindetetiehacwenandtegiey — pY 
‘heppniat é | 
‘neva ee ganged wr ite re 
Bo you recllaformulathatean bearings of neh ange ange? 


Am 


Sing Cary atthe plan = 

‘ltr pean neato 

ican ofc nga Be ae faq bane erpmuentyone 
Suetises are 

Arena ype 


sal svc ares peal ~ara osu 
sears a prenih-rinotitrbe 


em! 
Areas 8VBC- da108 VQ 63 
sx VO- 6 
P Vo-ssem 
ma Sea 
tao 


22 7 oxen Sa a a 


In AVE, £2 9 


VP =f (ance VP> 0) 
~69H7Lem(to 581) 


~ Sauoeiox8971 
~25sem! wae) 

‘Suge Lok bac 

‘sth ere 

Since weed ta tae ht nein the igre thes indng YO alow so 

2p phage cre AV i VP he ght of tera 

Aretha VPC uh thet V4 = VO? 


VAs pram wher the enh ofeach side litauane asin ven that the 


total sora re othe pyar 161 ca Sa te 

© sanchesgt V8, 

@ volume, A 
/\ 


E. Symmetry of pyramid 


J Mok 1 we lea about the Line and rational ymca igure an in Hook 2, the plane ad 


‘aationl smut ofa pis anda nde Using what we earn bout symmetry a Boks aa 2, we shall 
ro empoe the pla nd rotational symmetries regula Pyramid, 


g 
g 


| Bpz tress | Symmetry in pyramids 


‘ug. 7.2(a) and (b) show square pyramid cat by plane eymmetrcly in wo diferent way. i. 7:13 shows the 
square pyamad rang about the xs XY, which passthrough he centre ofthe ase o the pyramid 


C) 
Bip 7 


1 Forthe squire pyramid find 
{@) the total numberof planes ofsyrametry. 
(th ck tarry whe ete el the ENV, 


‘ig. 7.13) and (b) showea pentagonal pyramid curbya lan srumctiliin we difret ways Fg 713) shows 
the pentagonal pyramid retin sat the ans XY, which pases than the ene cf the ase of the pyaa 


2 Fortine pentagonal pyramid ind 
(py fe eee tligrenty 
(b) the onder of rtstinal smametry when rotated abou the ais XY. 

| Hepes the sepsin Questions and219 complete Tle 7.2 forthe othe pyramids. 


9 our 995 


1 What do slready know abou the volume, suri rea and sametry of prim that ould gude my uring of 
‘thevolume,srface arc and symmetry of Fyamids? 
2. What have eatin thinsection hat anal unclear? 


= 


CQABCina tangy wth sticarnot QA pram vit vans me tase het 

{Gewantstoghef Com ideshmeete GPS! nen hgh ef he ang 

reper pd ‘sca’ cmand an eprint 
ote pram. 


The volume of square pyramid wih bh oF 
12 mis 1 Find he length ts square se 


@ ow 2earctingar pyramid were 
WA~ sem and AY ~ 52. Given thatthe dant 
‘OAWCDHE tea hexagonal pyramid withatascerea heights OA aa Oto he pyran ae Hem amt 
‘2 mand ahah of Som. Hind the lumen’ $3. spect, draw it netand hanes finde 
total orc aren. 


(OxY264 pyramid whose hase sa night angled 
triangle where NY = 7m and Yi~-4 mien that 
‘Be eho the pyran 5, finds vue 


Ri Risininisipinisieleieieleleieiglell 


Dee 


Be: 


@ evens see ranberet Yon wa nagar pr relat 
hearer 1S pusher 
fede ey sale conejo dwne he 
@ oA ‘cant 


‘Angier square pyramid 
tershedron 


(9) A despre enh spe of si pra 
vethasgue bac oflangth mands hight 
em Given that the deny ofthe glass 31 lem, EB) VAQRS ca pyramid with a rectangular hase of 
fdthe aso rental operas tie Dem by em. Gv tthe ume he 
Ppraidns0 cm fds 
in ety = 
ne @) height, Gi) total surface aren. 


Vanco ics pean with tanga be 
sides 3 cb cn Ges that be ar et VQ 
ofthe prams 6c, ts 
ow 


(i wane 


(HE Apyamudnasrccanguarbucof ate Lom by 
Ti Gen that he lc of pra 
oi 
es, (4) sate 


(Appiah ad 
BE Aiea raid tsamacstsaoy, NT crea Radel 
tomusctrmmmetiedeayereger. nna 
(Grohe eo pe 

coun 


rr eT ee eur? 997 


=r ————t—S~S 


owe 


‘Copy and dea the flowing Sur For each 
Sure, draw i planes symaery and ene ai 


kal eoey 
fa Ay 

agent Aap 

vihareriae ton 


| @ sett mamstesncapiartactats 
ISembpen ana beghof om ep 
Inidan ope fue he 
skier comple ate ee 
‘rami comoe t  etl he 
Tangeareiruat 


© vwerr2teaesangar pyran vere Wi 
Aone tan te dant gt VA ang or 


shore than the slat eight VB? Explain yo anne 


y 


© tet scp oe reir tion, 
(ces alec gn 
tom Rous 


 sanheign, (slam 
si A asa Teen Coa 
coving oF tit 


© A srcereit ide te pai sto 
csatcareeyes earnest 
Beghtetsvem 


fe 


nd 
(@ themumber of planes ofsymmetre 

(i). he ure ofr af reat emery 
(uy) he ond of esional symmetry, 
stthennucure, 


mini Bini BisiBi Gini Bieiei elo leleisiolololelelolae | 


( Volume, surface area and symmetry of cones 


‘A.Cones 
es fae what ae cones? 
| Fig 724shows some elie cnanplso eons. 
G@)eecreamcone (6) Partyhat Sees 
Hig 7a4 
1, Whar some common tures tee comet 
2 Whats soe diferences between 
{@) aconeand acjindert 
(b) aconcand a} _|| 
(9) cone ada angular pet 


B. Types of cones 


Aconeinssitin whch thebicsboundothy amples andthe pede 
ceoebcqt apap sahsompaeimeie Eee | 
Suc nc he cen known elas i 7 > shown nme ames 

enero iret te 


A » 
A \ is 
‘ae 


In ig 71st, theaperts vray boys the com ofthe crear base. We eal such cane eight circular cone. 


"The perpendicular height (r simpy the eight) ofa coe nthe perpendicular dance fom he apt the 
‘age ofthece (se i. 76) The stat heght of hear cone tbe distance From the pes 
‘cumference ofthe bse 


amar 999 f 


LI 


Big 7416 
Aa thiseesion, we wilt only sight ecole cones. Therefor, the ter‘ refers ight sear 
‘cone. Alas, theter high? utd a eer ote perpenicaer het unex oherwine tata the raas of he 
‘Groularbvets lo kro ae the bane adie. 


——S 


11, Does ig 717show a ght circular cone? Explain 
2. a pyramid abo cone! plan, 
‘3 Give thereat fe example of ones. 


C.Volume of cone 


ook 2, ween 


14. mow find he vlue a cove by comparing i with pyramid dt haa gular polygonal base, 


20) = 


[SF tveststen | Comparison between a cone and pyramid 


1. Fig 7 Sabo (2) area petagae, (ba epaarhemgon, eeu 12 po and (l). acer 16 


loads cc respect 
c) @ 


Fie 7.18 
he numberof de of ela polo treed indeiey, what wil the polygon stato look iat 


2. ig-7.19 shows asequence of regular pram Lc ight prams with ela polygonal bass 


S666 


Be 7a9 
she amber af sides ofthe regular polygonal base of pyramids incensed indefinitely, wht yl the pyramid 
stat w lok at 


In many ways econe sia pyramid. However, cones oa pyramid because the ase of pyramid must bea 
palygon. 

Sincea cone ea pyramid se Fig. 719), by analogy, the Sormula fo the volume of cone shouldbe the same as 
‘he formula or the ylumeat a pam We hve 


Se eer axronp O- 95) 


——w 


Hacone anda cylinder ave the sane bean the sie hot, what the ration ship hetcen the vume ofthe 
cone an the lume of thin eortesponding cylinder? 


Finding volume of cone, given base radius nd helyht 
‘Aconchasa cic ase f radius [2 cm anda high of 40cm. Find the Yume ofthe cane 


*sotuton 
etme of cone = bh 
Dawas'es0 
~ feos 
=m" 0348) 


DERBI sce tesserae of rs cm and ght of 17cm, the vlame of 
one 


12 The vlume ofa cone wither bat oF radia 6 mi 82.07 Fi i ht. 


D. Surface area of cone 


‘Ava cone bar curve wufice, i diet wo ne theft slant fice ofa pyramid a an nslgy to fd fora 
{or the curved surface tea of cons lnszad, we wl ue the same approach a finding the formula forthe arc of 
ache, 


232 7 gurony ccc 


er 
Cc » 


Unolding the curved uric fhe cove wl esl in the eto shown ta Fig. 7200) The set an be vided 


to 4 smaller sectors and thes ca bo earranged o frm the shape as shawn in lg 7.2106). 


= jl 


Pe7a 
{the namber fein is incemed indefinitely, the the deape in ig 72H) wl lake 
POS. 


‘Since PQ + #~ ccumfrenc of he haere in Hy. 704) then the length ofthe rectangle, 
70- 


‘Since PS ~ lant height ofthe cone in Fig. 72a) then the breath ofthe rectangle, FS = 


eee bee tenet 


ee 


i 


93 f 


———[$_ 


ro the oven oo page 229, we have 


—S 


‘What the total mice re of sl cone? 


‘Finding total surface area of cone, glven base radius and slant height 
‘Acone has actor bse of rade 6 cand ant height 
‘cm, Find the ttl surface area the cone 


*Solution 
"Yel surice aes ofcone= eo +m Se 
=nK6xI08mxe 
= suten' (348) 


1k Acone har cur bse of alas 2c and asa height ofS cm, Fad the oe ace 
sr he one 
‘A cone ha icra of rai Km, ive thet he otal artic aren of the cone 


corsa 350 ind iat high (Tae nto be 3.142) 


Finding curved sueface area of cone, given bane radios and eight 
‘Aone har acinar bao aie 91m a heght fm ind he cured wafueaeah 
thecone, 


7, 


img = 


Lerthesant height fhe come be Fm. 
Using Pythagoras theorem, t= FoF 
ur surface aro one =n 


15 Find the cured uric ata ofthe cane, 


2. Aconchas acilr base of radon 7 om and nt height 
ff Lem. Find the volume af the cone 


E.Symmetry of cone 


tn the allen ietigatin, we sll explore the plane ad rotations eyrmatric of igh come 


an... 


‘ig 7221) shows acone cat symmtricay by ane plane and Fg, 726) showsthe cone rotating about the ass X¥, 
Peis pesca Recerca efter 


Forthecane, fd = 
(a) the onl numberof plans of symmetry, — 
(0) the order of retain symmetry when rotated abou ihe ais XY, <a 


our 998 f 


From the Invstigaton on page 255, we observe that for aight cone, tha 


i ———— 


1, Whit do already nov about the me and src are of iders that col ide my ening othe 
-olume snd sitar aren of cones! 


22 What hate! learnt a thin seco that ay tl unclear 


Exercise 44:3 
@ rnirierouneotserortesuoningcoss WB) thevlameota cone Sac’ and is aw ars 
a eter Swen whe rape umbe Soxget 
/\, Soe lc vane Sl casa hai 
ane Ne] teen 
SD SS) @ Aerts ight fm anda rane of 
(stam Rnd 
Aesothwe-Istet Gurnee 
Oe ON “Os @ Potters ice srs ofenh oft flowing 
zen > mes 
1 ee eee = 
ns I 
Camino ie 
“hrm 


‘Acme har ates aren of:0 manda volamecf 
16 Fi the het ofthe cone 


ine == 


Sinipipislalsleislelsioiau 


SS rer a ee ee teretprermtpe eres 


coche 


@ cers crc be oan 6 Gien 
‘axe cv rete 
Si dt he 


cone hay total efi re 100 Fd 
‘pole sant eight and radi of the cesar 
Ine (Take tothe 142) 


Anopenconchasa san height of end 
‘unvedsrtce area of 251m Find the rds ot 


fe ro 

Find the order of tations x 
erie 6 
he 

a 

OS aN 


(i) temunberotaantoaima / die 
symmetry — 


A conical funnel of ater 23.2 cm ad dep 
‘em coma vats fied tothe br. The waar 
ia poed into cpl Gn of ameter 16cm, 
{the ins conan all the wer, seat 
onable hig, ving our anower tothe neat 
Tote 


A conical black fsiver has a height of am anda 
‘sedi L2em. The svers mcd form 


coins Embed 1 emi diameter Find be 
sm si that cane mde 


(B. Aropencrctan car bea em 
ernie ofan bt eto he 
Scant dena 


These sho fide orm ght 
ror cae wai bac he 
teomlerertte be Gren at deme 
Sttesmicck, Qii0cm fod 
O) tedemerstietene 
Oh) theamedartcearn, £5 
oicore sae 


@ pomtercrtebaretntes cand 


heghtof 12cm. Find the curved suriicearea of 
theemne 


‘Acmeas acirculi haf rads em and a 
dnt bgt of 2 cr, Find the ime the come. 


‘Aatcaar conc hasa hight of 17mm and alant 
hig of 1 mm. Find 

@ thevolame, 

(W) sheotal suri area, 
ifthe ne 


For dheflowing cane, dea wo plans), 
symmetry end neat of / 
tonal aymmcey 


‘Avalide mde up of Henican ech with 
atawe dame of 14cm ands hei 13cm. 
Find 

(0) theteta rice rs, 
) the volume, 

the solid 


Acame ana irc bse of rains 135m. Gen 
that thew auface area the one 1240 
find i ylume 


A 


( Volume and surface area of spheres 


ig 723 show some rea fe example of phere 


21) Watts hensaphere! Wintsnv ieee ral eeinapet at herepineae 
22, la rughy ball sphere How about a chicken’ eg Haphin your aver 


‘A Volume of sphere 


Roa 1s the King’s crown made of pure gold? 


Archimedes tone ofthe rete mathematicians ofall time, He ived fr 247 MC 212 BCin Greece One day, 
the Kingaked Archimedes tnd out whether incon wat made of pare ld Archimedean abo oe 
to find th volume ofthe crown for ong time He then decide to take break by taking ath. Ashe stepped into 
the ath the water merged. Aichimedes war exited hy thisdicvery hat edhe oto the street, 
‘unelthed shouting Erk which means have frat 

Archimedes else that sinking ii displaces a amen of water that cea othe lume f the sl 
“Tod the vlume othe comm. we ca fill phe Leda can (tamed 2 oa the howe sory) a abown 

‘a ig 72a) wih seater tt eros lone pata the roe. Ihe Yale ol water paca ina the 
‘container at shown in Fig, 7240) cea to theyre of he eon. 


ine oo 


(2) Bete () Aer 
Fig 724 

‘suppose Arima oond out that the wlume of wate placed wa 14cm and he ms the crown Was 

11.6 Given that the densty of golds 193 gle determine whether the crown was made of pure go. oyu 

area the ame sonclsion as your casemate 


PERS) Volume of sphere 


Part 1: Archimedes’ covery ofthe volume of phere 
Using he displacement method mente inthe above las Discssion, Archimedes discover a formula find 
thevniume ofa sphere Fig. 72a) shows a sphere of ras rand Fig 725(h) shows tried ciel einer of 
‘ase radius rand height 27. Archimedes le the cylinder with wate and ples the sphere insets seven 


ens 


(a) Sphere (b) Related cyinder (eo) Sphere inside 
Soin 
¥ig725 
Ace th dpc a lt th eo i rr Ts 
Soe 
art Werk he de of ge 
one ffi = wh 
Se 


Vue ofsere 3 xo of ede 


ora 299 


un the Laverton en page 239, we have = 
Teeonty 


Egg 8 eatese 


telat ntti 


stent often 


dan fare 


oie ee ofr 


Finding volume of sphers given rains 
Atal beating (which perc in shape) aad of 3m, 

Pind 

(@ she ylume ofthe al beng, 

(6) Seas 6000 ideal al bearing they are auf elo deny 745 gfe 


Hint Density = 


(Volume of al easing = 


= a6 
=a1l3em (0340) 

(i) Mae otal easing ~ me of om bl ang ersty 
S80 gt 381) 


1. Aad fll bearing has diameter of 04cm Find the mus 3000 eta ead all 
earings ifthe mao | of leads 113g 


22 Ake has volume of 5600 cm lad edie, 


Introduct. ry 
Problem 


B. Surface area of sphere 


[EF inestton | ‘Surface area of shore 


Part Arcane scary of he sure area ufsphere 
Archimedes so diner orl fnd the sure areal npere ig. 72a) shoe hemp of edie 
1 One ela pec of tine tuck inthe centr ofthe cured wae othe hemisphere by pi before te ine 
‘exiled around the cure wire completly Hig, 7246) shor ivaar ender of bse radia rand ight 
‘One end of apiece oftine is stock at te bottom ofthe carved sarc ofthe cylinder bya pi Before the tine 
‘cold around the curved sua completly 


——- 
(a) Herpes ()yinder 
Hig 726 
Archimedes found ou thatthe wo pce of twine te of the sane length ice the wo pecs of twine cover he 
‘ur surface othe heme nde carved ular the cylinder ig 726 veepectivly, theme a 
Carvel surice area of hemisphere curved rfc tes feylrdee 


art Senple experiment to od the sac tes of pire 
1 Take an orange snl otitis bales lee onc hal lt on thee of paper an draw ice tend 
Themeauf the dice te where isthe radusof be orange asuming bartheorme serial — > 


= 


pea sep 1a draw a fw mone ccen 
edhe shin of och als of the orange, te ns pce and overt many cles completely a6 
posible wih thesiin. 

How many ares recovered completly with the orange skint 

What do yu think the murac te tthe orange (apherclin shape) ie? 


tn Par about ice ar completely covered by the orange shin. 
‘rom he above lnvestigaion, We have: 


‘ia ie fal incre sl 


"Think abou varios stems that you have come acrosin your daly vex Which of thas are pyramid oF cones, oF 
sqiveres? Are you el to mak etches of them? Can you think of any resons wi the are spe as pyramids 
snes or spheres 


Finding surface area of sphere, given radius 
‘Asoldsphoreha radius of? em. Find ts surace ares, 
Surace ar of pce ~ Ane 
a tene? 
~sipcm? (0338) 


‘Acoli sphere has adios of 0 m, Find issue aes, 
22 Asold aphereae a diameter 2 cx, Rnd i sufce ate, 


242 


SU ee 


*Soltion 


Finding exdiea of heminphere, piven carved surface rea 
‘A sold hemusphere asa curved suc re 175: 


Pind eras, 


Caer es ofl bmupbe— ets 


pa 


sf viner>0 


~52hem tin 3st) 


| Practise Now 10 YS eee 


Exercise (ja 
Find the wane och ofthe ftlwingapheres 
vette ian ras, 
f@ sem 6) 1mm 
am 


Find the ratins ofeach ofthe following spheres 
srt the gen oem. 


(a) 11ecn! 0) t2stsmm 
© mm (@) Sexcm 
(©) imme 


Find he surfice rea of ech of the flowing 
spheres. 

(2) ane 12em (6) raiue = 
(9 damece-5m 


ind the otal aurea of idea of 
‘ads 7m, Take ttn be 3.12) 


Fin the nia ach ofthe ftoing spheres 


ih hee swe aes, 
(@) 21000 () 790mm 
(©) sem (xem! 
(sina 0 oun 


Abensisperhay acura surface ara 


SoS Find era. 


Find he aumber of sel al bearings, cach of 
iameter 07 cm, which can be made rom 1 kgof 
el given that Tem oe! bara mateo 7855 


= =S——t—‘ ié‘éété;™ 


a 7 | 


| Aetoy stim perchance 


‘(20 cmand an ester raion of cm. Given 


‘mas of theaphereinkg, 


‘sd homphores each af amor 2, ae 
‘meted to form a singe phere Find the adusof 
the spire 


1. phew stance 26 semi 
il eas dad sco eer 
tan oc Had phe esa 
Eset 


A cyindial tn has an internal ameter 
in Icontuog water to depth of 183 cm. 
‘hear sphencal bal bearing of ameter emt 
‘sdoppaintn the in inthe pew eight of 
rater he i, ess our anawer corte 

2 decimal pees, 


( Volume and surface area of composite solids 


‘har the deny of slumiaiu 27 gon? find the 


1, Aspetasavomef mt Finke 


‘Abusetall has mre area of 1810 cn indie 
— 


QA esc anne steal Am 
‘Seon sc sf ca en 
‘pes pice ine be an th wie 
Core he spo he ape ac ae 
tecan fd 
0) ewan cn bc tinct 

‘hewn per inaete a, 
Oi tedster nbn ee he here 
repeat enn 


© tees 0teea thomsen the 
tvednwocandth at err ech 
Pemiphr ar fok patra ine 
‘ep i eof eam 
Putneeded ttheameant flo pat tad 


this ection, weal earn how to sole problems vuln the volume and urace rea of compost sli 


a om 


TAA AAA 


———— 


Solving problem involving a cylinder and a come 
‘containers made up ofall cone with an internal bse as 

‘of remand aholow cyinder with thesame Base radius andan internal 
‘ight of 2 cm. Ges thatthe hehe of he cone it thir of he 

hot of he cylinder and 5 ites of water ar end lhe coca 
part ofthe container complete find he amount of weer nee 0 

Ete comtaser orp, ing yur anawer fe ites 


+ amount ater eee il sontaner completly = 205 +5 
mst 


Method = 
Since volume feoue= 4 


‘ae ir lpn Cop paronp OnrmT 945 


—_—_—_—_—_—_ 


‘Acer ae pfu telow ones wil anal ne no 
‘remand. boliow ede wa the same bas radius anda ater 
hgh of 3ecm. Given ta the eight of the cone isthe quar of he 
heghtefthe cinder and 1 tres of water ae need the emia 
putofthecontsiner completely find th amouacof ater ede 
‘heconsiner completely ging your ower in ize. 


Solving problem involving» ne and a hemisphere " 


y ‘Accel eats ofa conrad whomisphee which dere scimmnon N 


‘as the conctas height of em and abuse dhameter of em. pi, 
(a) ind f_ = 
( thevolume, (Gi) the toast aes, 
ofthe sald 


(6) The solid seed and recast forma slid yindr with a 
eho ca ind thers of the clinde. 

(e tito entender ecto bepudend exch nf pint ¢—— 8 — 
‘enough to pint anaes onthe mura fins paint needed 


“Selatton 
(3) Radix ofeone~atios oF emishere 
(i) lume fsdid— vous aeone + vane ofheasere 
= ewaheadachenes! 


= 
=91.2em' (03s) 


Satta ST 
‘elf ano i 
Parra dinc abucnvienaes 
Toei 
Tiotent tos 


tye om 


(6 Sartace nes oF ne slinder 2 2% (YTB) + 2m NTS 4 
sss’ (ws) 
Suface ara of 1000 cinder 


Susssvan 

im" 
since M88 - 319, hen’ tn of pint re nese n 
pain 0 pind 


‘Aes enatsofs cone anda leinyhes wich shaw 
‘nenmec base Te soli has eight of 50am andthe 
omuphere asa dame of 30cm. 
Ga Find 
() hevelume, 
()cherotsurtsceares, 
the soi 
(0) Weel se and caso fren slender 
tha sade of 12.3 om, nd 
( theheightofthecytinder. 
(3) hesctce are of the cylinder, ating your anewer 
interact. 


1 (a) Witt do hare todo to Sind he volume ofa compote lal? 
(8) Whatdo avetodo a Sind the neface aes of composite aid? 
{e) Areaiyappreches opt (a) and () che same? 

2 Whathave Heart inthis section or chaptr shat Lam sll unclear oft 

2 Howe can I consoidte all that ave eat about Finding the Yoae and the sree aren of 3D sods 


wrens OW" 947 


on 


@ Actasinesapeoracme  /)\5e @] Avtitnies ofa hesphereand cone which 


tached toa yindr wit the ‘share acommen tase Ihe canehas a ase radios 
‘ome se rains. The cone has (of em, ahh of 28cm and slant height of 
‘shat eight of 5. The 33an Aad 

‘lindr has abase lametor @ thevalume, 

(12a height of 2m, () thetotaletice en, 

Find de wal artic ae of deol, 

therocke. 


© scmrinciemaiewpetshaton 


ipbaethenr sone “come with an internal hase radius 
pestemraaee 
eyes anita 
sic heal weedhapidercn 
pista Givens hag 
are on e 
see 
. i eer lee ee 
Pompeo 
e sae eral 
Legere joo 
ee eerie 
‘cylinder has a base t eee 
sees —t! papeana 
ae Pas 
a el ee 
O Srcateewn? Bamana 
sees of thes eer wid 
Soper 


inipinisipisinisisisipieleleieieleleieieieleteL 


Pog 


eee reer ee er eg a | 


owe 


B Aconprstcontnsia — GG Acid cotan ofa pyramid 
‘emipheran andr whch ttnchl ta cold ath asc 
Surracetmen bo Tht Xomand hep ahem Find 
ta ig 163 ae © Gevlane, 
oyinderbav ab ance ‘ese a) therfore ea, 

Crm Find tcp of ofthe wi 
pes 


@ Ascusmettater nts sen weatand ma 
wortotearaadanaraurctmat cal es 
Frith height cme 


© send const concand hemp wich 
thar comin t,he coe ora dino 
cre ie a ele oh cme bel 
1 oe me te eigen 
6) ede ofthese 
(i) seve acest 
‘ics omng oor 


SSS es 
SE SSeS oe ee eee ee 
Ieee dea at vr ofc se veloc ot i ee gi 
“chp ia xp hte rptoly Wen pratt be ned 
aires gS eat ae eee ee 
cdc: Acting hes wri ct ado ee 
Sa pees See a a ge ere me 
pean Th br comedia ck 


& 
= 


ora pyamidand te cemeponding prem wh these Tuten 
suc andthe same fac 
she ofr xvauneafrepting mete 

~ J coun thegt tentaces 


Tora cone and is corpunlig ender with eva 
‘nsdn athe me ei 
sume ofcone~ 2 xentime of rrpontineepinder Tol aren all 


Serer ces? tl 


oP 


"nk of el wuld object that you can use tese formule wo ind the Volumes and sce teas of 


Iefiite 


CHAPTER 8 


Averages of Statistical Data 


Each yur the Department of Staite, Singapore pubes ky statis about Stgupore, Fo xumple in 
21S, tes found thet 

+ the average life expectancy at ith was, 0 years for males and 454 years for female 

1 thessean years of choo amongst resent aged 5 year an howe was 

+ theimedinn age often was 08 yeas 
Stoic impotant for ue to andertl the wll avn thal we can make nlm devin ko 
Book 2, wehate suded how numeri daa can be sumuzarked and analysed withthe hap of histograms. 
Here, wevil etd aur stody ofthe fterpetation of sumerical dats othe ea mesure of central 
tendency. Ue whee the dis point are cenved about This cere represents data se wih aso value 
Dire scenario may seule the se of diferent uneasuresof earl tendency tobe us nar the 
ua ina meaningful and scl wa. nha chapter, we Wl lan when ous te thes ype of measures af 
So Se See 


Learning Outcomes: 
Wh wil we er in thc chapter? 
+ What themes of erage (mca, ran and mode) of dit stare 
+ Howto alla the mean, median and ma of data set or 

a frequency distrbution 
+ Bonen etimat the mean fase of groupe ata 
+ Which type of werge mo wea mente cf the central tendency 


oxrone > 


Introduct ry 
Problem 


Inthe chapter, we wil cap the type of average learnt in primary school and lean two other types of average of 
seal das Inaddtion we wil also ears how stimats the average of asec grouped dats. 


81) Mean 


A. Mean of raw data 


Ran dat areata that have not ben rganised inna equeny ale For exampi the data nthe ntrooctory 
Probleme raw dts, 


In primary school we arn hon fid he args if ee dt. Tin average a 
calle the mea 


Cacuating mean of raw data 
"he number ofbooks borrowed by five students frm ara ate 34,4, 9a 10, 
Calesaethe mean numberof books borrowed by te ve etd. 


252 ==" ourene a 


*Solvtion 
stots 
Mean numberof ok ~ —Sustoataacs_ EE 
Fanos Soa 
meriveveriny eblacses 
5 (Gap ted the 
sre negee 
‘Mrnesdaedae 


Thebes seven dens are Lt m,L67m, 1490 54m,» gttenoa inten 
126m 16mand 138m. bebe peroneal 
(Cleat the mean height ofthe runs. 


Finding unknown given mean 
The meat of $10, $15, §12,$20and Se $13 adhe alco 


Mean B 


mean of i,» Sand 5 acl. 


Solving problem involving mean 
The mean of i nambers i 17. Fourofthe mbes are 15,17, 20nd 22 The remaining 
‘wo sumers are equal Clea 
(@ thesum ofthese oumbers 
(the remaining mers 


samof dats ala een < murberofdatyaluee ent 
= 
um efthe ems = M0. 


(9 Leteach ofthe to sennining embers be = 
‘hen au fdas valuee~ 134 17 +20+22-4¢¢4—102 
oe 102 

em 


the remaining smo bumbersare and 14. 


1. The mean sewn numbers Five ofthe umber ae 3, 17,20, $a 15. The 
remaining two umbereae equal Find 
GW) thesum oftheseven mumbers, (G) the remaining two aubers 

22 Themen height 20 oysand gis is lcm the mean height ofthe gts 
15cm id he mean bgt of he 20 bo 

Giventha the mean 16, w, 17, 9,5:2. 7,7 and 


Sind the meas ow ya = 


Can you tke the average of to means? 
(Che A fe 30 stdin Clef ha stent‘ nes gait a esl the 
mean sumer of cokes Baked by the stadt fis Can A x73 while tha of Claes Bi 67 
‘ind the moan number f cookie baked bythe ent from both cases combined. 


solution 


‘Toul aumber of cookies baked by Cha A 
~ mean x namber of dens 


"etal mamberofcaakies aed by Cam ime goal 

= mean x number of dems ‘ne eaten feng 

canes Some eormmgrie 
680) ‘geen hater of Pk 


Total number ofeookies Baked by then clases = 2150 +2680 


=a ose!) 


FEET sen tnemean ur oop mans sd pr day wan In Api the mean 


‘number of trys he sold per dey was 1. Find the mean mumber of toshesol per day inthe 
two mas 


FR re are 3 dysin March and 0 days in Api) 


254 


from Woke mpl and Practise Nowe tht 
? ees 


smite, 
oo 

InWetkel Expl tele the umber of dea ia each cs, which a (greta 

Parana 

Sir te gest ce Ah ich a et 


ws 8) Understanding the concept of mean 


Al theses in alas trop aierent marr of ects cine dy. Vas right the most west which was? 
how who hmaght more gave sane othone whe bret unt eer stead the sme umber et, = 


1. Isa ponder xtobe Bt Explain, 

2. fx=5, dos thie ncesarly mean that a east ane ofthe students brought Swett the clase? 
Why oe why no 

he numberof sweets ven by hace who brought mare equal othe numberof sweets rcv by hove 

‘who brought es Explain 


‘he dents im another cas ought 10 baskets t schoo. They want to die thes cgi among the 
|B stinkents inthe caw, 


Ny Me ery bal ctl et get Dc mabe pel Ea 
1.2018, the average houscold sie in Singapore wit approsimatdy 3.2 persons 
5. Doee*324 perme” make ent yout Baplaa, 

6 Mow uld we inerpeet “average booted ac? 


B. Mean of frequency distribution 


Inthe previ section, thedataare yn dla 
Inthissectin, thera dat have been organised into a froquency tbl forming wht 
we calla frequency distbton. 

Have we i the mex fa requeny station fom he ejay table? 


‘ ee aeere eens || 


Cakutte 
() thetor number of mployecsin the company, 
the tal sary puto the employees ina werk, 
(Ga the mean ay lary othe employers. 


ae oes 


asa 


(Tal umber of employees = 20-94 = 1047. 
(0) Tn ly pd the employes a we 


=e SD S110 + 10 SLM +7 SLIOD + 5 «250 


sey 
wainiry 
Sem ey a= re OTS a 
ea ee 
a Reowibeies 
E ehermennt 
haasad wal salary, andthe number 
I tee cnet ofcmaneyapentby the visiorsatacarnival wan ‘mantener, 
ante, 
wa [a [a 
eae [efor [an 
Fad 


(the total camber of sos who were tthe cae, 
(3) the total amount of mecey spent by the vitor! the cari, 
{a he msun mount of mone pont y the store atthe carnival. 


rom Work Hamp and Pract Now, we ave learnt howto find the mean a freqsency dation, 
Ingenta ase of dats 5. Wl The cueespondig equancis fff Ssusslly displayed ia 
he fom of raqueney table as shown ia Table 


=] = Ts Ts = 

ioe ee Fail 
ble 

"hen the mean ofthe fequencydistributlon i given 


Set f+ Don tot Bs 


Rehthe th 


we wee the mena as ¥ the sus of fa 3, and the sum of an 3th weave 


~ $256 


—_—_—_—_—_—_—_——_—— 


(Calculating mean from histogram 
he istograz shows the nth, in center of wer 


Ff 


we a ro ae 


Length (om) 
ind the mean length ofthe ras 


“solution 


“The hsgram howe the dines when, in laut fora group oferta pack or aca. 


Frequency 


ime inates) 


ind dhe mean tne aa by de you of tudes puck Fr decay 


C. Mean of grouped data 


Inthe prvioaection, wha eu nto sure the mean af se ota hatha mot een grup 
wheter in the form of raw data aa requencydstnbation.Inthi section. we wil ear howto estimate the 
ean of st of grouped deta I only an eainate cause Weare unable to eulate the acta ean Without the 
Indl daa values 


Gana 957 


hinsiineidpalics 

See eee ee nc ctinenioniaranat 
cae 
lace 


Find an estimate ofthe mean time taken y the Wenagers to ye between the fw parks 


“Solution 
sexs 2 us| ws 
wex=5| 0 | ms | 25 "wedosetinontow ec ae 
oust +S step occa 
E z ‘Sy coaeareeantee 
renee ms | ws hie nge te 
= ectatsuaaraly hem 
Per ms | _@ Oe ieee 
(Ean 3m5 Mdartecar era 
sane taken - 25 
‘nui me tne en - 3 
as 


=294 minutes (0 3) 


1. Thooges. in yours ofthe employes fan adrasing fm are recorded. 


(Calette an entiate ofthe mean geo theempoyer 


22 Thehisigram shes the approimate ergs, n mmf 4 nv fo een plants 


a Tarren 
‘tec entbefir e 
lene 2 ter 
Beee them sane! 

Ee Seoecactami 


‘Length (um) 


Findanesimte ofthe mean ength of thers 


{5g = aimee 


rom Worked Example 7, we lean that 


es 


1. What do lay know about the verge ean in primary school tat ould help me understand hoe to find 
the mean of fequencydatbuton or grouped dist 
2. WhahaveHexotin dissection da asl unclear oP 


Exercise 


themuneraescgenoncoceriening — @ thee 


tw bing in acnndoiniom, 


uuu 


Sing opp aura 2989.36 fag Xue ung sn 
renee The mean nome of eo rng ich nt of 
Fide ten munberefpuengesonthecuces. Buln Xand Ya and especie Fd 
‘ themes mental pec tvngi et ie 
TR © cirsinre pissin sofcsitconpuig thea, 
foaboaahouisre 
=a soem sees te, 20504805, © te wera sin i A 05 bp 
: sons oa the mon ma of Sain ha 20 bp 
SH ndtiemens reece Field mca meth adr he 
—_ 


@ Be nen 07 en 15.0, 12m, 5a, hemand 
oan Wem Hd the vale @ Be ber of alesse per match by tea 
vag soccer Tague eas was rece 


@ ee seas ss tive boss 82 by When the 
mas of boy seul the mean nas uf he 
remaining four boys becomes otk Find the mas, 
ofthe boy hata ban excludes 


© venetian sete 


umbersares 45, W0and 2 The rmalningthree FM 


(the tes numberof ache payed, 


eee ee | 


namie cack 0) cette pan 
earn teeta el eterna pce 
@ tenet tyteven —, 


i oxrone "959 | 


<I —~S«S 


oon 


@ e musher of day the stants ina cas were 


ieee otal ira ere errr 


(GE tre matosiandinan Eagan 
Mathes ct wee code 


‘The otal screech est 10 


inde mesa number of days of absense, 


@ ntsc ance sovingtrbtion 


AreGean) 


(Be men me te 


Teebes bec eet ed he eiag 


fumes ate 
( thesuro 
G) hetalac a 


6 21,5, Stand 1 Had 
remain seven nabs, 


(@) Find themean markofthe students for eack 
ses 


(©) Given hat the percentage pessing mark for 
‘each bjt was 3%, nd the percentage of 
Sraent ho 
pase Engl, 

‘id ot pn Mather. 


he sagen shows the duration in hows that 
SOatudenesep for on a Monday night 


Tees ore pat A, Band Cina aden 


ave nthe ratio 2:3: Thlr mesa height 30cm, 


(Find sheboght ofan | 
(4) fanoher Mane D ie adds the gaden 


‘thatthe mean height ofthe four plat now 


35cm find thebaght of Mant D. 


“18 themean mony mig een reece 


Arc inexperence wrers S10 tthe mean 
monthly nage ofthe fe imemperieaced wocete 


is 8846 find the mean monthly wage ofthe seen Tea Es 
Amott ler (hrs) 
(Fld he ean amount of tne har the 
imtudene spt for 


experienced workers 


each 


ant 


nin sip piel eleieieleielel ele elelete le lelelo 


QU eee 


oecie HN 


(W) “The mean amount fine that 2 other 
students let for was 7 hours Find the 
‘san amount of me that te dene 
epee 


‘tegen the neem oe 
laimaery reine 


eee 
W<re 0 


(GH teeta on of unre rcorde 


merem 2] 
(0) Cale an etna rhe mean spn of 
tev 


(i) nd the rato of the number of hic which 
teavel ata sped of ast more than kv 19 


(W) Cateuetean eaumate of the mean baght of 
the lam. 
A plans seca at rndom Find the 
probity that the plan oo ale than 


(>, onebunied ores ar require to ranport 
‘mari oma quar taco 
The tie ake ines the erste 
fromthe quar tthe cosacton se ng 
eal owe oda 


eter 
mete 
I 


Peteard 


(Gea esimat ofthe mean waveling 
tie of thelr 
(0) Find te faction flere whi ok ee 


thar L14 minuts ro trae fom the quay 22 
the construction ate 


‘he number while which tee at asp 
fore than 6 


“B, theahie home mea ince on im 
2 moon rm oer 


(Complete the frequency table forthe data, 


use4<20 
puede 225 
ns<d=m0 
nosaens 


eden 

(W)Uang tbe feguency lem pur) eeuste 
i elite fir the mean ofthe mean dances 
‘ofthe moons om jap. 


© weovem afte number yandeisoand he 
‘mein of ive numbers ¢and bin Find the 
iean of and, 


> 


eueny Sum 261 5 


TMT ol 


@ trewsiesnmastetepam, oun oot) Vang the cam imarals161x< 167 
abe ter ac tandeooncooarace 
ier ro ae? WS Ta frguney blerthe da 
TL toy too SL 17 ans tos os tor tne, Ung ey abe np cate 
77 72 You 175 79 9 174 174 Nak 17 sheetnie ie Remon eget Be 
Lizz wea tee 5 ue vv a 74 ws 71 piri 
(® indthemean iano thet hibby Ge) Comment onyrannn pts (Dat) 
Siding um oe ipa he 
fareriy 


‘nhs secon, we wil lam another type of avenge called the malian. Why ithe median an average and when do 
‘westethe median intent ofthe mea) ata mestare othe central trency (the centre) fdas? 


‘A. Median of raw data 


Introduct ry 


Problem 
Revisited 


the atradactey Pen, he fowingmomly salaries (a dallas feline employees ina company were shown: 
2000, 2100, 2700, 2400, 2200, 2000, 10000, 2800, 240 
In Question |. you should have calculated ta he average (or) monty salary i 3200. 
Jn Quetion yoo shoul! eweabnerve Ht Rout of employees cae lea tha the mean lary 
of $200 
Tn Queton 3 yoo shoul evra ht the mean ela dees ot preening pte the rut of 
money the emplojees Ls the company ean general Beaune st of them ears ass ha this mean ey of 
‘S000 the execs vale clie of $1000 hax cated the mean salary tole rach ihe tha what moat 
Ae employes earn. 
“Toanawer Question 4on another way of calculating the average month salary af the employes. we rst arange 
‘the monthly salaries in acendig ode. rom te salle to the largest 
2000, 2000, 10, 20, 2900, 2400, 2700, 2800, 10ON0, 
AL Which try ithe ile alt he above Tt 
"The slary called the median sry and lis ade ede ofthe Li of aati that have en range 
candi onder. 


{ben SS gaeeae a 


‘rom the lntrvacory Prem Revisited we mere thatthe median x anather average ofa dataset 
"The median ia mee wef average tha the mea when the mea safc by wre als 

Hoveever we also abserv thatthe mean ia always avery ate by extee values eg when there are hath 
igh and low etree vale within the dae, Annthes example when there only one extreme losin vey 


‘age dataset such dat the exteme value does at avr lfc che mea f dhe dats set 
‘oth dustin the pes dius have an od ausber of data values How do wend he medi fa data 
sect an even numberof ta values or ithe dara are presented in requeny table x shown in Table 2? 


is ae |e [eo 
a2t2)slile 
Tables 

‘inte nee to ern abot the pst othe main na dataset that has een aang in ssemding oder 


Finding median when numberof data values s odd 
Find the moti of hefollong set ta 


20,25,21,24,22.25.20 


*Solution 
“Tou numberof da values 1-7 
net 
Eat 


Position of median ~ 


the an nc dn ae 
Canepa 
soncngenkr 


Fin the malan of och fthe following of ta 
(2) 20:15.9,3,18,11,15 
() 3156.02.17, m2 


lading meian when aumber of data values even 
Pind he mein of he illowang eto ta 


12.819,90,18,21,9.5 


“Solution 
‘otal aumbor of date vluos— 


Postion af mean = 42 


ar 
-45 
earranging he dats in ascending order 
5. 9,12 16 18.21,30, 


45 phat 


rein ~ mean of ale and ae 
este 


[cisco 9 EM ee eee cee 


() 215,20.15,25,12 
() 5 75.89,08.85, 49.10.67 


Finda posse vale of x 


—_—SSSSSSa 


in genera, to obtain the median of set of aw dara, wesrrange the data in asx (or desc) oe fst 


: 


Pe AN foes at Understanding the concent of man 
< 


1, Aber sid "The median alway the mide vale of dst thr at ben aranged a ascending ores” 
Doyousqret Bap. 

2% Tinga, “The median ofa dats set 10, hisses that 50% a te dat values are ret than Wand 
the other ares than 10° Do you see? Expl, 


B. Median of frequency distribution 


‘nthe previous section the data are ae da, 
one can we find the mean When thew data hav bem onganis in requeey table forming Frequency 
distribution, without tig out each dita ale! Let ear nd he mean oma agency able ors 


‘nstogram (for angrouped dat), 


Finding wedian of data wet displayed in Fequency table 

Be ete nc, of tea are oor Denture abeiske 

is] it) i) wei] pamela iene 

se [150 | ase | ase | ‘ete ea cue 

10 23 fa eden ake 
Stes 

Find the mes eight of the dents Serpe agency 


sates etperentint ferent 


erry 
“otal mrt = 18 iinet ten 
Position of median ~ vamp 
ral 
ea HEEEE! 
+ main baht min of ae ad ae 


‘aes inom ete 


tirucnac | 


sare 965 f 


Te ies ak nite fra roup of dren to complete a pale are ec 


=lel>lefs 


ind the meantime taken hy the group of chien in complete the pure 
2. The tae shows the pies a dlls of aos tes soldi a dhop 


Sue the clase nara which omtainthe matian pi 
3. he bitoyram shows the uber of cancer Hct sly the member of the Gitar 
Clubina school aa nomiog ind dhe malian of the dsutbton. 


oda nse ae 
‘pant Wun 
‘ivrue us erent 
‘ani Whate = 
Sail trae my 
Porerinenaoy 


1 lero to the yroupe data in Wake arple7, do you think you can find the sinter 
“whe the median es, or etme the median fhe grouped data Explain. 

2. When thereareenreme valu, do we aaj ase the mein av a nani othe ental tendene 
Why on why mo 

3. Hovrcan lexan when weshoukt we median (and not meen) asameasurcofthe cent tendency ofa dataset? 


i266 “= serene 


8.3) Mode 


‘When we analy stitial diagrams Honk cone of he comparisons we made wast find oa the mos poplar 
scajoy ot the cteqry that cota the sa aca 

In sti, e cl the category rth dita ale that oct the no rool in asta data the mode la act, 
the mode another ps of average. Bu why ithe mode an average” And hon do wee the mode (nead ofthe 
‘con or moti) asa mismo he central tendency (orth ene) ofa tn st? 


‘A. Mode of raw data 


ox Modes an average 


“Theawmerof shop apts anon ofthe sie of bows sold an particular day he show 
sss 2 wes 2 

“Themode ofthe ows sae the ne that oscunthe mew equa. 

1 Find the) mean, () median, and e) mode ofthe sizes of blows sold on tht dap. 

22_Doestne mean, median or mode present the most iting pcre ofthe sire of nse so that sy? Explain, 


‘From the above las iscselon ye eli that the mun of 9.4 andthe media of 
9 arenct very mosningfl because there aren such es for the blowes. Knowing 
‘the paps ely) wl lp the ower prepare the int) sock pon. hereon, 
‘wee the made asa mesure ofthe average when ware lensed inthe daa value steel dec Gre 


that occurs the most of. ‘Seciavcuearocaert 


In ener tobiin the made fs set of data quency dissatin, we look out 
Sorte dita vale whch occus mon esque 


{tis posse fora dat eto hae more than one mode (See Worked Faamgle 1) ory have no mode at all (se 
serie A Question Ne) 


Finding mode of ew data 

"he numbers books Istaria year werereconed st 810, 10,35, 6,10, and 

(i) Sta the mods aunt bobs 

(u) tftp morestadon’ dam of sand are sd, what wil th ew modal namie of 
oak be? 


zane Berenp OTN 967 f 


*Soluton 
(Modal number 10 since it oscurs mast 


(0) New modulounben Sand 10 sncethey cccue nox 
Foquendy 3 te 


The engihs af 10 rbbonsare 100, 1c, 95 cm, 6m, 2, em, 110 em, Hem, 
demand [20m 

(@) Sate the modal lengths) af the ritioms, 

(i) ifaribbom often 101m removed, ws wil the new moda length ofthe boast 


oy Understanding the concept of mode 
Alle students ina ia brought a dient number ewe one dy Val brought te mos, Which was 7. 


1 Warthemedeofthe numberof ees Beg w das eq 107? Why a wy oe? 
2 Ifthe move was does this mean that some sens most sve brought sets clas? Explain 


B. Mode of frequency distribution 


‘Finding mode of data st displayed in frequency table 


ie Stathers rnin 
“Solution 
ade #1200 since ithe igh frequen 


| Practhe Now 12 co ee cans 


wis a) a lw 
Were ls = epretetathe 
berew 20 Rewolafaesy tide 

iegseeaegan 
mes 6 18 ‘Bere onl be 
rer 3 potieterrsrore 
aere7s 18 a 


26g oom 


Can we nd the mean or median fee of xteprial aa” For example in the pctogram in Practise Now 
11{¢)necaa nd the mde, but ear we in the mea the man a the dation? Why or why et? 

2 Refer tw the grouped dain Worked Hsample7, can find the mode ofthe grouped dats! Explain. 

4A Howean leapain when we shook we mode and not ean or mean) asa esse the central tendency of 
ada at 


(84) Measures of central tendency 


1 ths chapter, ye hae art tha an average isa measure ofthe central tendency (rth centre) ofa data seo 
froqoenc dibaton. 

Weave len en three types of average meas, median and mae) and hen oie which average acho the 
above thre section. Lets now consoudate what we have lear. 


gr O69 f 


So 


*% Comparing dtterent measures of central tendency 
mak 


‘ved on what we have learnt inthe revo three etins dca when we shoul we the 
@ ean, (i) median, Gi cote, 
sys measure of the cnt endeney ofa dataset ora Fresuency ditebton. 


22 The mamber of people who watched « movie thre cineras ovr five dap is shonin Table 83. 


or each ofthethve cinemas, which 2vrage (mean median or made) wouk you use to 
Alesrbe the typical daily number of mowers one the ive das? sty your anne 


From the above Cla scan ard he previous tins, we cere the Slowing 


Solving peublea involving mean, median and mde 
The oie of paling ervorsa group of stents made in anesay secre 


(a) tthe mem numberof selling errr the sadents made x24 calculate the vale = 

(0) Ute mena miober fooling errs the students made 2, ate the aan pee 
value of 

(te median ofthe debian i 3, the pate vale a 


faz OO aaron — 


scesiaasaticaaudecel Me pescieaatraasisas 


the median ie ere. sean cere (if possible 
Breit ray 
x = S(vorpoutlesices>0) 
Hence great va f= 2 Hence, mallet value = 0 
the possible ales ofa, and 2 
Method 2: 


_Weshersorseger 
z 


tion of median = 


or greet ale; poniion of main = 4 48-F+ 


em 2e-19) 


=a a 


= was 7S 


“he ber bank yroupof dents bored the cho rary feed 


o[t]213[4 
2telsteta 
(2) ifthe mean number ofboaks the aden: bortowed tL, Sindthe value of 


(@) Ifthe modal namber ot ook the stakes oerowo state grees posse 
ses, 


(ofthe medion ofthe dtrbution 2. find the pose aes 


Finding dataset given averages and uther information 
{Cher as writen doen fie rambers 

‘Whe mean of hese mbes ie the mean 1 art the mde 12 
‘he yest amber sous dines the sales number 

‘and here numbers. 


‘solution 
Since the mein then the thd murber of the it ct that seen arrange in 
smcerding ners 

=. om = 


Sincethe mode i 12 thismurber most occur at eas tice. Asthereae only ro numbers 
‘ger than the medi of 11 death we rye oustes must be 12: 


=. =. om. oe. a 
Since the large morber nr times heart sore, then the malt mere 
=} H 
Sum ofthe Sve numbers ~ mean x 
ers 
Sotholas number 4-311 1242~7, 
the ve umberate 37,1, Zand 12 


ae 


[Dah ern doen as nambers 
“he ren of thee subers in? the median ie San the mde 

‘alfof the umbers are pane andthe smallex amber ar an infite number of crs. 
Find the wx nome 


“How is average affected by systemic measurement error? 
Sara weghal seven oranges 

"Theda mas of te oranges was 108 yams, 

“The median mas ofthe oranges war 153 grams. 

Themean mass he oranges was 1537 ams. 

"The weighing machine wed by Sara was found o be inaccurate 

“The corrct mas of ech orange was I grams mote than what Sra has rennded. 
‘Wnt don the comes ele of theme min and msn masses ofthe oranges. 


Solution 
‘We wl use lya's Problem Solving Mode to guide ws in sling his problem 


‘Sing: Undertand the problem 

Wat infomation gen and wha formation do we nc? 

+ Wearegiventhe number f oranges, the incorect modal, malas and ean mass, and 
‘thar theconec muss of exch orange was 18 g more than What was rsa, 

+ Weare not gven the mas of each the seven ranges. 

Whatare we pe tf and wha at nec? 

+ Weatesupponed tn find the correct moda, eda and sean masses ofthe orgs. 

+ Wedo nt neato ind the incract or cornet mass ofeach orange. 

‘Stage 2 Think plan 

Without the recorded mas of cach orange, we ws histogram to vase a endom 

desbution ofthe data shen ig 8 

‘Since the correct au ofeach orange Was 18 mare than what was reconded each ofthe 

rectnglein the et histogram wll ait by the ame amount of 18g 


‘madan maton 


46 Ling: 


ode dean ‘ide eas 
+g 
Figo 


Wie can we observe about ths anion of the const mt 
"he distribution of the mates emsinn unchanged, the dinribation ofthe cocect mane 
Ike eratly the same asthe dsr of the icons aces 

‘rom Fig 1, whats the dferencebecween the ncoerect andthe covrest 

+ modal meses? 

+ median mass? 

‘We may not Kor the exact piton of he ineorect mean mast or the cnet mesa mas. 


sane 973 t 


TS 
osc sine te ditt the mes emai change the elt postion othe 
caret mah ms ise the it histogram wb theme a he ii pion othe 


lncitec wean cas ine the ef istoram. 
Wha the direc ates theincoract andthe correct msn mass? 


Stage Carryout the plan 
[Gaeta ncoeect meal mass + 14 
mise 
Ganet mean mass incorsect mean mass 18 
Hn 
rig 
‘Method 1: 
(Corect mean mas incorrect mean mus 18 
ar 
Method 2 
Total incorrect mas of 7 orages~ incorrect mean mas 7 
~ 107395 


Total correct mas of 7 onanges~ 1075.9 + 167 


= 120198 =. 


=1i7% 
Stayt Look back 

What welt rom hs promt 
We reals that every data valu i shite bythe same amount (ea constant valves 


added or subtracted), then each dhe tne yp of aterage (mean, median and mode) abo 
‘hite by thesame mou. 


EEN te neo 0 dentin a cyte measured and vcore 
The md as ofthe dete was 6 
The median ms of the stodent as 2 
The mean am the ant was 3 ig 
The weighing machine used vas fund tobe fou 
The comet massac stadent should ees than what was recone, 
Wee done the correct es the modal edn and mean aes of the sant 


Lazy re 


Hu 


a 


(Crese2 many sets ota pone tat ti al healing onions 
1 Bachata ceraloel7 aes 

1 he dierence betwen the nim and the magn Value 620, 

“The mem of he data isreaterthan it median 

he def the dat en tha ts min 

‘Are your da ets the same as hase absuned by your assmate? 


1. now when tse the mean, the mean ar the mode asa mens fhe central enency aa dst set? 
ryan abort 
2 Whathave euratin this section or haper that am sl unclear of 


Exercise 
aera) 


@ ins mtn ech tte ftining set 


raat [ocres | 5 

@ s61s356 Pesess | 5 | 

th) 12 1.441,32.81, 1628 | seer [6 

(© sw.3337,25.20.25 [aecesis | to 

(@) psi iss ma 3ass 7 eee ae 
@ Frerotte tong, ad te men oe [aserew 

(irruton ore diner wich conse inset 


sae 


ETE] s 


linn cages OO 975 


[@ se meh ote ftowg set 
amen 


() 81,77,78.93,6: 
(9 113.10.21,185, 


[@ Me emperstns eden anda of 
JP consecutive nighrs in Sngapne are given a fille 
240,790.64, 0°, CBC 

(i) Statethe modal temperate 

‘Te temperature, tae tdi the 7 day 

I Singapore was 2" 

(i) 122°C vad tothe abe eto ata wat 
el the new spol experts) be 


© enh iting sete the 
Sao, 


ap Bremen ple 


@ exo toning tee mae 
vol cof te dro. 


“BEPC 
thet te] 


On. 


Westy allowances) 


ta76 


Rin Bininininipininipisipiginieleisioieleigial 
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